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. . PREFACE. 

r 

This work is designed to furnish the younger 
classes of pupils with a suitable course of mental ex- 
ercises on numbers/ and to initiate them into the 
methods of operating in the fundamental rules, before 
they commence a general course of written arithme- 
tic. Tho exercises are progressive. The pupil is 
first taught to count as far as ten, and to add and 
subtract, as far as possible, with numbers not exceed- 
ing ten,, after which he is led by step* sufficiently 
gradual, to the use of larger numbers. Sudden tran- 
sitions from counting thumb*- to ihe solution of com- 
plex questions, are cart- fully avoided. The opposite 
extreme, of stopping within the limits of what every 
child knows without instruction, is also avoided. 
While nothing is designedly attempted that children 
cannot understand, and enjoy as an agreeable exer- 
cise, yet the operations are so extended as to be use- 
ful for older pupil**, and even for men of business. In 
this work, all is not left to the untaught ingenuity of 
every one who may study it. The author has given 
the reasoning process on each class of questions, and 
generally pursued the investigation to a conclusion or 
rule to guide in similar cases. He entertains the hope 
that teachers will find in this work an acceptable ad- 
dition to their means of instruction in the first princi- 
ples of numbers. . O. B. 

Cazbnoyia, March, 1854. 
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THREE TIMES FOUR. 

m 

Are they 12 ? 01% ie it 12? Custom being divided on this 
grammatical question, I think it consistent- and correct to 
say, it is 12. It the plural verb are is- required, the plural 
pronoun they is proper, ami we may say, 2 times 3 ore how 
many ? They are 6. If John says, 6 times 12 are 74, Peter 
may say, Are they 74 ? No. they are 72, If the word times 
requires are, then 8 times John's age are equal to his father's 
age ; and 4 times the number of sheep in a certain flock, are 
200. If it is proper to ask, u 5 less 3 are how many V the 
proper answer is, they are 2. If I should ask, how many 
are a dozeu, I must admit the answer, they arc 121 But 
as we reject they, in these examples, so we must reject are. 
When we say, 8 times 4 trees are 12 trees, we have refer- 
ence to the objects counted; but in saying 3 times 4 is 12, 
we mean, that S times Jthe number 4, is the number 12. Here 
we use 4 and 12, not as numeral adjectives, but as nouns, the 
names of particular numbers, and as such, each conveys the 
idea.of unity, and the entire expression is the subject of is, 
and conveys the idea of unity. If we use are in multiplica- 
tion, we ought to use the same in division, and say 3 are in 
12, 4 times ; but almost everybody says, 3 is in 12, 4 times. 
The old authors, English and American, say it in multiplica- 
tion. See Ward, Dilworth, and Pike, and some very respect- 
able present authors; Hutton, De Morgan, Mr. Todd, and 
last, not least, Dr. Brewster's Edinburgh Encyclopedia, says 
" 5 times 6 is 30." 

Some of our most respectable seminaries have lately con- 
sidered this question, and decided in favor of is. 

When an abstract number is mentioned, we consider the 
collection as single, and say that it is; but when the indi- 
viduals, or particular objects that compose the collection, are 
considered, we properly say that they are. 

But, in addition, we properly say, 2 and 2 are 4, because 
we have two nominatives connected by and, requiring a 
plural verb, although each separately conveys the idea of 
unity. 
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ARITHMETIC. 



CHAPTER L 



INTRODUCTION 



SECTION I. 



OF NUMBERS NOT EXCEEDING TEN. 

1. How many fingers, (including the thumb,) have 
yon on ono hand ? 

2. How many have you on both hands ? Count 
them. 

One, Two, Three, Four, Five. 
Six, Seven, Eight, Nine, Ten. 

3. How many fingers have you on each hand ? 
. 4. Then, five and five are how many ? 

Rest the ends of all your fingers, (and thumbs,) on 
foe table or desk before you. 

5. Now raise two fingers of the right hand, and 
om of the left ; ho* many fingers have you raised ? 

Then, two and one are how many ? 

6t Hold up two fingers of the right hand, and two 
of the left ; how many fingers do you hold up ? 

Then, two and ttvo are how many ? 

7. Hold lip three fingers of the right hand, and 
two of the left; three and two are how many ? 
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8. Hold up four of the right hand, and two of the 
left { four and two are how many ? 

9. Hold up four of the right hand, and three of the 
left : four and three are how many ? 

10. Hold up four of the right hand, ancf four of the 
left ; four and four are how many ? 

11. Five of the right hand, and one of the left, are 
how many ? 

12. Five and two are how many ! Five and three ? 
Five and four ? Five and five ? 

13. One and one are how many ) One and two if 
One and three? One and four? One and five? 
One and six? One and seven? One and eight? 
One and nine ? 

14. Two and one are how many ? . Two and two ? 
Two and three? Two and four? Two and five? 
Two and seven ? Two and eight ? / 

15. Three and one are how many? Three and 
twoj Three and three? Three and four? Three 
and five ? Three and six ? Three and seven ? . . 

16. Four and two are how many ? Four and one ? 
Four and three. Four and five? Four and fbar? 
Four and six ? 

1 V. Five and one are how many ? Five and three ? 
Five and two ? Five and four ? Five and five ? 

18. Six and one are how many I Six and three! 
Six and two ? Six and four ? 

19. Seven and one are how many ? Seven, and 
three ? Seven and two ? 

20. Eight and two are how many ? Eight and 
one? 

21. Nine and one are how many ? 

22. One, two and three are how many? 

23. Two, three and four are how many f 
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INTRODUCTION. *1 



SECTION II. 



1. Rest the five fingers of your right hand on the 
table, then raise one of them ; how many remain on 
j the table ? One from five leaves how many ? One 
| and how many are five ? 

J 2. Raise two of the five fingers of the right hand, 
| and how many remain on the table ? Two from five 
J leaves how many ? Two and how many are five ? 
| 3. Hold up three fingers of the right hand ; how 
I many remain ? Three and how many are five ? 
| 4. Four from five leaves how many ? 
] 5. Rest your ten fingers on the table, then raise 
; one of them ; how many remain? One from ten 
j leaves how many ? 

| 6. Raise two fingers, and how many remain? Two 
5 from ten leaves how many ? 

7. Raise three, and how many remain ? Three 
'from ten, how many ? * Four from ten? Five from 
| ten ? Six from ten ? Seven from ten ? Eight from 
; ten ? Nine from ten ? Ten from ten ? 
| 8. Three trees are on one side of the walk, and 
j two on the other ; how many are on both sides ? 

# 9. Five troes are by the walk, three are on the 

# right hand, and the others on the left ; how many 
' are on the left ? Three from' five leaves how many ? 
j Two from five le.-ives how many ? 

I 10. Four houses are seen on the right hand side 

!of the stQ3>it, and three on the left; how many on 
both sides ? 
4 11. Seven houses are seen on one street; four on 
; the right hand, and the others on the left ; how many 
on the left ? Four from seven leaves how many ? 
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12. Five pitchers are on the counter and four on a 
shelf ; how many pitehers in all? 

13. Nine pitchers were on the shelf) and ^v& of 
them are. taken down ; how many remain ? Five 
from nine leaves how many ? Four from nine Jiow 
many ? 

14. ISght boys came to school, five of them wear- 
ing bats, and the rest caps ; how many wore caps ? 
Five from eight how many ? Three from eight how 
many? 

15. Mary has five roses, and Jane five ; how many 
have they both ? 

16. Sarah and Helen have ten needles; six of 
them are Sarah's ; how many are Helen's ? 

17. How many are five and three ? Six and two ? 
Four and four ? Seven and one ? 

18. One from eight leaves how many ? Two from 
eight? Three from eight t Four from eight ? Five 
from eight? Seven. from eight ? 

19. How many are five and four ? Six and three ? 
Seven and two ? Eight and one ? 

20. One from nine leaves how many ? Two from 
nine? Three from nine? Four from nine? Six 
from nine? Five from nine? Seven from nine? 
Eight from nine ? 

21. How many are five and ^y^^ Six and four? 
Seven and three ? Eight and two? Nine and one? 

22. How many is ten less one ? Ten less three ? 
Ten less two ? Ten less four ? Ten less six ? Ten 
less five ? Ten less seven ? .Ten less nine ? Ten 
less eight ? ^ 

23. William gave four cents for an orange, two 
cents for a pear, and one cent for an apple ; how 
much did they all cost ? 
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24. Mary bas two books, Jane three, and Ruth 
four ; how many have they all ? 

25. William having ten cents, gave three cents to 
a beggar, and paid four cents for a toy book ; how 
many cents had he remaining ? 

26. James went ten miles ; he rode with a friend 
two miles, in a stage four miles, and walked the rest 
of the way : how far did he walk f 

27. A post ten feef long, is two feet in the mud, 
three feet in the water, and the rest of its length above 
the water ; what is the length above the water ? 

26. If you earn six dollars, and pay two dollars 
for a hat, and one dollar for a pair of shoes, "^tw much 
money will you have left ? 

29. Henry bought seven apples and three peaches; 
he gave four apples and ono peach to James ; how 
many pieces of fruit has he remaining ? 

30. A stage set out with five passengers ; three 
passengers left, and two others took their places; how 
many were then in the stage \ 

31. James had seven apples; he gave three to 
Henry, and two to George ; how many has he re- 
maining ? 

32. Sarah bought ten needles ; she has broken three 
of them, and lost two; how many remain? 

33. Mary was yesterday the fourth in hex class ; 
today she has gained two places, and lost three; 
what is her place now ? Six less three is what num- 
ber? 

34. Henry bought three oranges and four peaches ; 
be has eaten one orange and two peaches, and given 
one orange to James ; how many pieces of fruit has 
he left ? How many of each kind has he left ? 



■ »»»»»^»»»^»^»»»^»»i»»'»^'»»»'»'»»fc^> *►**»«» »»»»»fc»»»»»»»^»»* »■»»»»»»»** ■ 



t 10 INTRODUCTION, 



section ra. 

OF NUMBERS EXCEEDING TEN, 

How many stars in these two columns of ten each) 



: 



One * 


One and ten * 


Eleven. 


Two * 


Two and ten 4c 


Twelve, 


Three * 


. Three and ten * 


Thirteen. 


Four * 


Four and ten *. 


Fourteen. 


Five * 


Five and ten * . 


Fifteen. 


Six * 


Six and ten * 


Sixteen. 


Seven. # 


Seven and ten * 


Seventeen. 


Eight * 


Eight and ten * 


Eighteen. 


Nine * 


Nine and ten * 


Nineteen. 


Ten * 


Ten and ten * 


Twenty. 



Thus, it is as easy to count two tens, a» to count one tea, 
since we only repeat the first ten to make the second. The 
middle column of words, one and ten, two and ten, Ac, 
shows the primitive method of counting, as we find it in the 
Greek. and Latin languages, except that»the and is omitted; 
hut ki English we have adopted eleven and twelve, for one 
ten, two ten, and have changed three ten, four ten, Ac, U 
thirteen, fourteen, <fec, which are words of more agreeable 
sound. The pupil may first be taught the names iu the .mid- 
dle column, and {hose in the third afterwards. 

Some nations count onward from twenty by say- 
ing, one and twenty, two and twenty, &c. ; but in 
English we say, twenty one, twenty two, twenty three, 
meaning, two tens one, two tens two, two tens three, 
&c, to twenty nine. Next is thirty, meaning three 
tens ; then thirty one, thirty two, <fec, to thirty nine, 
forty, (four tens.) Next forty one, forty two, <fcc, to 
fifty, (five tens,) &c. 

Sixty is six tens, seventy is seven tens, eighty is 
eight tens, ninety is nine tens, one hundred is ten 
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tens. Then we repeat, thus : one hundred one, one hun- 
dred two, &cl, to nine hundred ninety nine, one thou- 
sand^ which means ten hundreds, or one hundred tens. 

One thousand thousands is called a million ; a thou- 
sand millions, a billion ; a thousand billions, a trillion. 
Thus we reckon great numbers by repeating ten, till 
there are ten tens, making a hundred ; then we repeat 
the hundreds till there are ten hundreds making a 
thousand. A unit is a single thing of any kind what- 
ever ; as, one apple, one house, one tree. 

Ten units make one ten. 

Ten tens make one hundred. 

Ten hundreds make one thousand. 

One thousand thousands make one million. 
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. SECTION IV. 

XTJMBKRS EXPRESSED BY FIGURES. 

Numbers may be written in words, but we have a 
shorter method of writing them in figures; and as 
we count all numbers by units, tens, hundreds, <fcc, 
so we write all numbers with only ten figures, called 
the Arabic figures, from their reputed inventors, the 
Arabians. These figures are, 

1234567 89 
Nangnt. One. Two. Three. Four. Fire. Six. Seven. Eight. Nine. 

The 0, when alone, signifies nothing ; it is often 
called a cipher. The others are significant figures or 
digits. Any number of units less than ten is written 
with one figure, as seen above. 

We write ten with 1 and 0, thus 10 ; eleven, 11 ; 
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twelve, 12 ; and a11 numbers between nine and ode 
hundred, with two figures, tens and units; the left 
hand figure expressing the tens, and the right hand 
figure the units, as in the following 



4 

5 
6 

7 
8 



II 
12 
13 
14 
15 
16 
17 



1 One 

2 Two 

8 Three 
Four 
Five 
Six 
Seven 
Eight 

9 Nine 
10 Ten 

Eleven 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

18 Eighteen 

19 Nineteen 

20 Twenty 

21 Twenty-one 

22 Twenty-two 

23 Twenty-three 

24 Twenty-four 
26 Twenty-five 
26 Twenty-six 
2*7 Twenty-seven 

28 Twenty-eight 

29 Twenty-nine 

30 Thirty 

SI Thirty-one 
82 Thirty-two 
33 Thirty-three 
84 Thirty-four 



TABLE, 

35 Thirty-five 

36 Thirty-six 
hi Thirty-seven 
38 Thirty-eight 
89 Thirty-nine 
40 Forty 

4t Forty -one 

42 Forty -two 

43 Forty-three r 

44 Forty* four 

45 Forty-five 

46 Forty-six 

47 Forty-seven 
48. Forty-eight 
49 Forty-nine 
60 Fifty 

51 Fifty-one 
62 Fifty-two 
58 Fifty-three 
64 Fifty-four 
<65 Fiftv-fire 

56 Fifty-six 

57 Fifty- seven 

58 Fifty-eight 
69 Fifty-nine 

60 Sixty 

61 Sixty-one 

62 Sixty-two 

63 Sixty-three 

64 Sixty -four 

65 Sixty-five 

66 <6ixty*ix 

67 Sixty-seven 



68 Sixty-eight 

69 Sixty-nine 

70 Seventy 

71 Seventy-one 

72 Seventy-two 
T3 Seventy-three 

74 Seventy-four 

75 Seventy-five ;' 
,76 Seventy-six '• 

77 Seventy-seven 

78 Seventy-eight ; 

79 Seventy-nine 

80 Eighty 

81 Eighty -one 

82 Eighty-two 

83 Eighty -three ; 

84 Eighty-four 

85 Eighty-five 
86' Eighty-six 

87 Eighty-seven 

88 Eighty-efcht t 

89 Eighty nine 

90 Ninety 

91 Ninety -one 

92 Ninety-two 

93 Ninety-three 

94 Ninety- four 

96 Ninety-fire 
90 Ninety-six 

97 Ninety-seven 

98 Ninety-eight 

99 Ninety-nine 
100 One hundred j; 
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The art of writing numbers is called notation. 

The art of reading numbers k called numeration. 

The teacher can teach a young class the nature of 
; the numerical scale, the art of counting, And the prin- 
j: eiples of notation and numeration, thus ; 



HUNDREDS. 



TENS. 

bbbbb 
bbbbb 



-tTNlTS. 



C C C C C 

ccccc 



! 



J 



] 
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PPPPP 
PPPPP 

Let each pupil have a slate before him, marked with the 
words, Hundreds, Tens, Units, as in the foregoing diagram ; 
and on it ten corns in e c. &&., for the units; ten beans in 
b b, <&c, for the tens ; and several pins or pebbles in p p, 
Ac., for the hundreds. 

Then as the teacher counts deliberately, one, two, three, 
dec., let each pupil move forward a corn for each unit count- 
ed; and when the ten corns are all moved forward, take 
them back, and move forward one bean for a ten-. Then use 
the ten units again in the same manner, and when twenty 
are counted, move forward another bean, <fcc., to ninety nine, 
nine tens and nine units. Then at the next unit counted, 
move forward the tenth unit ; take back the ten corns, and 
move forward the last bean ; then take back the ten beans, 
and move forward one hundred. Now begin again as at first. < | 

Let the counting be frequently stopped, end the pupils be 
required to write, in tens* place, the number of tens counted, 
and in uuits' place the units in addition to the tens. Thus 
notation will be taught at the same time. This method is 
better than a "Numerical Frame," because hero the pupils 
are employtdy instead of being mere spectators. 



Bead the following numbers : 



12 

21 

05 

204 

970 

842 



11 

30 

85 

209 

385 

248 



*13 
18 
75 
872 
358 
284 



14 

27 

60 

278 

583 

482 



16 
22 
36 

485 
853 
428 



19 

29 

46 

584 

671 

609 



15 

28 

65 

376 

617 

906 



16 

26 

66 

365 

167 

960 
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The numbers in the lower line are, Three hundred 
twenty-four. Eight hundred forty-two, Two hundred 
forty-eight, &c 

Notr— It k well to dispense with the word and after hun- 
dred, to avoid ambiguity in reading fractions; 200-nJVr is 
two hundred, and seven one thousandths ; but y/fo » two 
hundred seven one thousandths. 

Write the following numbeis ; Eighteen, Eighty- I 
one, Fifty -seven, Seventy-five, Forty-aix, Ninety-five, j 
One hundred twenty-five, One hundred fifty-two, Sav- ; 
enty- eight, Six hundred forty-three, Seven hundred J 
eighty, Seven hundred four. {704, write in any ] 
place at the right, or between other figures, where no j 
value is mentioned.] Eight hundred nine, Six hundred j 
twenty, Nine hundred forty, Six hundred, Four hun- j 
dred, Seven hundred tweuty-five. i 

Five hundred twelve, Four hundred ten, Six hnn- $ 
dred eleven^ Two thousand one hundred fourteen, Jive \ 
thousand two hundred seventy-five, One thousand \ 
three hundred. eighty five, Seven thousand and eight, \ 
Seven thousand and eighty, Seven thousand and ( 
eighty-four, Eight thousand and fifteen* Five thou- ♦ 
sand one hundred eight, Five thousand one hundred I 
eighty, Five thousand eight hundred one, Five thou- j 
sand eight hundred ten, One thousand eight hundred 
five, Eight thousand and fifty-one, Eight thousand 
five hundred one, Eight thousand, five hundred ten. 

Nine thousand and three, Nine thousand and thirty, j 
Nine thousand three hundred, Three thousand and 
nine, Three thousand and ninety, Three thousand : 
nine hundred, Four thousand three hundred twenty- 
one, One thousand two hundred thirty-four, Two thou- 
sand one hundred thirty-two. 
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600 
7 85 
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§11 



4§ 



62 9 
90 
2 4 1 









8 5 






. 


12 6 






. 8 


3 5 






• 5.7 


8 2 


« 




3 2 8 


7^0 6 




1 


5 00 


10 4 




2 


7 3 


00 9 




82 5 


7 


6 2 


3 


2 7 6 


80 1 


7 2 8 


6 5 


001 


00 1 


00 1 


8 10 


3 


4 2 8 


8 2 


3 14 


7 2 8 


6 3 5 


7 


8 2 


5 


3 


6 7 4 


7 84 


3 00 


5 1 


6 



The orders are divided into periods of three figures 
each, each period having its distinctive name; the 
hundreds, tens and units are repeated iff each period. 

THE ROMAN METHOD OF NOTATION. 

The Roman method of notation employs seven let- 
ters of the alphabet ; thus 

I. • V. X. L. C. D. M. 
1 5 10*50 100 500 1000 
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A letter of less value placed before one of a greater, 
is to be taken from the greater, but if placed after, it 
is to be added ; as, IV., four, VL, six. 



: 



TABLE. 



I. 


i 


X. 


10 


XVIIt 


18 


ixxx. 


80 


II. 


2 


XL 


11 


XIX 


19 


xa 


90 


III. 


a 


Xlt 


12 


XX. 


20 


c. 


100 


iv. ( 


4 


XIII. 


13 


XXX. 


30 


D. 


500 


V. 


^ 


XIV. 


14 


XL. 


40 


DC. 


600 


VI. 


6 


XV. 


15 


L. 


50 


M. 


3,000 


VII. 


1 


XVI.. 


16 


LX. 


60 . 


MM. 


2,000 


vnr. 


8 


XVII. 


11 


LXX. 


10 


MMM. 


3,000 


IX. 


9 


* 
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cHAPTEirn. 

ADDITION 1 * 

SECTION L 

Addition is the process of uniting two or more 
numbers, to form one number ; as, 2, 3, and 4, are 
9. The result of addition is called the sum of the 
numbers,, or the amount. 

Not k. — Never use the word turn to signify a question to an 
•sample. We solve questions and reduce examples ; but we 
never do turns. What is the sum of 5 apples, 6 apples, and 
7 apples. Ans. 18 apples. 

The upright cross (+) is the sign of addition. 

Two horizontal lines (=) are the sign of equality; 
as, 2 + 3=5 ; two and three are 5 ; or twb plus three 
equals five. To add figures whose sum exceeds ten, 
is to find how muck it exceeds ten ; as, 8 and 6 are 
how many, means 8 and 6 are (en and hmt^manyl 

Illustration, &*&©««$#** **** 
- 8 and G are 10 and 4, or 14. Ans. 

Note. — The illustrations in this section are intended to 
show that addition consists in taking numbers' which are pre- 
sented in promiscuous masses, and arranging them in the 
decimal scale ; thus, if we counted by 8s, then 8 and 6 are 8 
and 6. There would be no simpler expression for their sum. 
If we counted by 9s, then 8 and 6 are 9 and 5 ; or if by sixes, 
then 8 and 6 are 2 sixes and 2. ' 

1. Thus we see that 8 and 6, are the same as 10 
| and 4. Hence 8 and 6 are 14 (fourteen). 

2 
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2. James gave a beggar 2 cents, and John gave 
him 9 ; how many cents did they both give htm f 

2 and 9 are how many f 

2 and 9 are 10 and 1. Arts. 11. 

3. William vatked 3 miles and rode 8 ; how far 
did he go ? 

©©©******* * 

3 and 8 are how 'many ? 

4. Julia paid 3 cents for tape and 9 cents for ribbon ; 
how many cents for both ? 

©©©*%%***% % % 

3 and 9 are how many I 

5. Charles had 4 apples and William gave him 7 
more ; how many had he then ? * 

©©©©****** * 

4 and 7 are how many \ 

6. Mary had 4 needles, and her sister gave her 8 
more; how many had she then ? 

©©©©****** ** 
4 and 8 are how many ! 

7. Four birds are on the bush, and 9 are on the 
ground ; how many in all ? 

©©©©****** .*#■* 
4 and 9 are how many ? 

8. Reuben found 5 egg* in one nest, and 6 in 
another ; how many in both nests ? 

©©©©©***** *■ 

5 and 6 are how many ? 

9. Amos gave 5 cents for paper, and 7 cents for a 
book ; how many cents for both ? 

©©0©©**%%* ** 
5 and 7 are how many r 



I 
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10. Susan learned 5 verses, wbile'Jane learned 8 
both learned how many ? 

•••©•***** *** 

5 and 8 -are how many ? • 

11. James gave me 5 plums, and had 9 left ; hovi 
many had he at first I * - 

©®®®©***** .**** 
. 5 and 9 are how many ? 

12. Samuel was 6 years old, five years ago ; ho* 
old is he now ? 

- ©®®®®©**** * . 

6 and 5 are how many ? 

13. Edwin has 6 cents, and Seth has 6 ; how man] 
have both ? 

®©®®®®%*** ** 

6 and 6 are how many ? 

14. Eliza reads 6 pages of history in the morning 
and 7 pages in the evening ; how many pages a day 

©©©©©©**** •**■* 
6 and 7 are how many ? 

15. James caught 6 fish and Moses g ; how man] 
did they both catch 9 

jflk Jflk jfi% jfi% Jn^^Hh ^* ^L» ^^ >L# xL» nI* ^L* ^X* 

CQ fy Ew Ew 0^9 w^ ^^ ^p ^P ^P *^^* ^^ *^ 

6 and S are how many ? 

16. If your class contains 6 boys and 9 girls, hov 
many are in the class ? » 

N ©0©©®®^*.* * * * * * * 
6 and 9 are how many ? 

17. If one book cost 7 shillings, and another 4 
how much did they both cost ? 

. 7 and 4 are how many ? 
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18. Eli had ? marbles after losing 5 ; how many • 
had he at first ? 

©©©©©©©*** ** * 

7 and 5 are how many f 

19. John gave 7 apples for a book, and 6 for a 
pencil ; how many apples for both I 

©®@®®©®*** *** 

7 and 6 are how many ? 

20. Henry has 7 marbles, and James 7 ; how 
many have both ? 

®©©®©®®*** **** 
; / 7 and 7 are how many ? 

21. Mary has 7 pinks, and Martha 8 ; how many 
have both ? 

®©® ® ©0© * * * *•* * * * 

- 7 and 8 are how many ? - 

22. James has 7 oranges in one basket and 9 in 
another ; how many in both ? 

©®®©®®©*** ****** 
7 and 9 are how many ? 

23. If you go from this place north 8 miles, and 
John goes south 3 miles, how far apart will you be ? 

®$®qq$q$** * 

8 and 3 are how many % 

24. Peter paid 8 cents lor a ball, and gained 4 
cents in the sale -of it ; how much did he receive for it t * 

©©©©©©© ® * * * * 

8 and 4 are how many ? 

25. Lydia has 8 peaches, and Sophia has 5 ; how^ 
many have both ? Ji 

®®o©d®®®** *** 

8 and 6 are how many f 
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. 2& Mary paid & cents for a slate, and 6 cents for 
pens ; how many cents for slate and pens ? 

5®®®** " **** 

8 and are how many ? 



i 



' 27. Eight scholars in a class had learned their 
lesson, and 7 had not ; how many were in the class ? 

®@®®®®®®** ***** 
8 and 1 are. how many ? 



28. Charles paid 8 cents for strawberries, and 8 
cents for raisins ; how much for both \ 

**J-* >A» ^t* ^* ^* "il' ^* - 

■^p. >Tfc. «^» *^ *r* *T* "i* 

8 and 8 are how many \ 



29. Bought a barrel of flour for 8 dollars, and- a 
hundred pounds of sugar for ©-dollars ; how much did ; 
both cos^ ? 

4M>®®®®®®** ******** 

8 and 9 are how many ? 

80. James paid 9 eente lor a book, and had 2 cents 
left ; how many cents had he at first ? 

®&®®&®®®®* * 

9 and 2 are how many ? 

31. James gave away 9 apples and had 3 left ; 
how many had he at first ? 

®®®®®®®®®* ** 

9 and 3 are how many ? 

82. Charles paid 9 cents for a writing book, and 
four cents for pens ; how many cents for book and 
pens ? 

- 40*. 40k MBk rf!*4 At JOfc 43k 43k fik ■4' *A* sU it- 
yj v? \!? V/ SOf xy \y t5t %5r ^ ^ "^ "^ 

9 and 4 are how many ? 

■»fc»>»»%j%»»% * S^»»»»%t%4»»** l »»»» % *j»*«»***»»*»**'*«'***** , ***» ******* 
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33. Peter set 9 trees, and Robert 5 ; how. many did 
both set ? 

©©©©00®©©* **** 

9 and 5 are how many ? 

34. A boy paid 9 cents for a ball, and 6 cents for a 
top ; how much for both ? 

©©00000©©* ***** 

9 and 6 are how many f 

35. Henry took 9 peaches from one tree, and 7 
from another ; how many from both f 

©©©00©0©©* ****** 
9 and 7 are how many % 

36. The first story of a house is 9 feet high, and the 
second 8 ; how high are the two stories ? 

©©©00©©©© * ******* 
9 and 8 arc how many ? 

37. John paid 9 cents for a book, and 9 cents for 
a slate ; how much for both ? 

©0000000© * ******** 
9 and 9 are how many ? 

■ 

Commit to memory the foregoing results, thus ; 












and 
and 
and 
and 
and 
and 
and 
4 and 
4 and 
4 and 



1 
2 
2 
3 
3 
3 
4 



9 are 

8 are 

9 are 

7 are 

8 are 

9 are 

6 are 

7 are 

8 are 

9 are 



10 

10 

10 and 1 

10 

10 and 1 

10 and 2 

10 

10 and 1 

10 and 2 

10 and 3 



5 and 
5 and 
5 and 
5 and 

5 and 

6 and 
6 and 
6 arid 
6 and 
and 



5 are 

6 are 

7 are 

8 are 

9 are 

4 are 

5 are 

6 are 

7 are 

8 are 



10 

10 and 1 
10 and £ 
10 and 3 
10 and 4 
10 

10 and 1 
10 and 2 
10 and 3 
10 and 4 
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6 and 

7 and 
7 and 
7 Hud 
7 and 
7 and 
7 and- 

7 and 

8 and 
8 and 
8 and 
8 and 
8 and 



9«afle 

3 are 

4 are 
6- are 

6 are 

7 are 

8 are 
are 

2 are 

3 are 

4 are 

5 are 

6 are 



10 and 5 
10 

10 and 1 
10 and 2 
10 and 3 
10 and 4 
10 and'o 
10 and 6 
10 

10 and 1 
10 and 2 
10 and 3 
10 and 4 



8 and 
8 and 

8 and 

9 and 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 



7 are 

8 are 

9 are 

1 are 

2 are 

3 am' 

4 are 

5 are 

6 are 

7 are. 

8 are 

9 are 



10 and 5 

10 and 6 
10 and 7 
10 

10 and 1 
10 and 2 
10 and 3 
10 and 4 
10 and 5 
lO and 6 
10 and 7 
10 and 8 
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SECTION II. 

- ♦ 

"Commit to memory the following table. Bead, 
two and naught are two ; two and one are three, (fee. 
The class should practise upon it till they are per- 
fectly familiar with it 
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2+0: 
24-1' 
2+2: 
2 + 3: 
2+4: 
2 + 5: 
2+6: 

2*7 = 

2 + 8: 
2 + 9: 



2 

3 i 
4 
5 
6 

: 7 

8 

9 
10 
11 



3+0: 
3+4: 
8 + 2: 
3 + 3: 
5+4: 
3+5: 
8+6: 
3 + 7: 
3 + 8: 
3+9: 



3 

4 
5 
6 
7 
8 
9 

10 
11 
12 



4+0=^4 
4+1 = 5 
4 + 2= .6 
4+3== 7 
4 + 4;=* 8. 
4+5= 9, 
4+8=10 
4 + 7=11 
4 + 8=12 
4 + 9=.13 
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24 ADMTIOK. 

5+0=* 5- 64-0= 6 7 + 0= 7 

5+1=* 6 6 + 1= ■? 7 + 1= -8 

5 + 2** 7* 6+2 = 8 7 + 2= 0. 

5-}-3= 8 64-3= 9 7+3=10 

54-4== 9 6+4 = 10 74-4 = 11 

5+5 = 10 64-5 = 11 74-6 = 12 

5+6=11 6+6 = 12 . 7+6=13 

5+7=12 6 + 7=13 7 + 7=*14 

5+8=13 # 6 + 8=14 7 + 8=15 

5+9^14 6 + 9=15 7+9=16 

8+0= 8 9+0=. 9 

fe + l= 9 9 + 1 = 10 



► 



8+2 = 10 9+2=11 

* 8+3 = 11 9 + 3 = 12 

8 + 4 = 12 9+4=13 

8 + 5 = 13 9 + 5 = 14 

8 + 6=14 9 + 4=15 

8 + 7 = 15 9+>=16 

8 + 8=16 9+8=17 

8 + 9=17 9+9=18 * 

Even numbers are such as end with 0,' 2, 4,-6,' 6. ' 

Odd numbers end with 1, 3, 5, 7, 9. 

In adding, observe that the sum of even numbers is 
always iron^-as, 8 and 4 are 12. 

The sum of two odd numbers is even / 7 + 3=10. 

The sum of an even and an odd number is odd'; as, 
6+3=9, 

Any sum containing an odd number of odd- num- 
bers is odd ; all other sums are even. ; 

When two numbers, whose unit figure is the- same, ; 
are equally increased, the unit figure in the sums will ; 
be thesame; as 8 + 7=15; 18+7=25} 58+7=65. - 

Adding 9 is the same as adding 10 and taking , 
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away 1 ; thus the digk to i?hicfl » is *tfd«d-» dimin- 
ished by 1, and the next increased by 1 ; as-6+9=15 ; 
28 + 9=37. 

Adding 8 to any dfgit greater than 1, will dimin- 
ish that digit by 2, and increase the next by 1 ; as 
8 + 2=10; S+25=33; 8+79=87. 

Adding 7 to any digit greater than 2 diminishes it 
by 8, and increases the next by 1 ; as 7+3=10; 
7 + 16=23. 



1. Add 4 + 7 

2. Add 5+6 

3. Add 3+9 

4. Add 4+9 
6. Add 5 + 8 

6. Add 5 + 7 

7. Add 8+7 

8. Add 6+6 



14+7 

15 + 6 
13+9 
17 + 9 
15.+ 8 

16 + 7 
24 + 7 
16 + 6 



24+7. 

35+6; 55+6, 
23+9; 3S+&.' 
27+9; 25+9. 
17 + 8; «'*+& 
17+7; 29 + 7. 
35 + 7; 45+*, 
26 + 6; W + G. 
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SECTION m. 

COMBINATIONS OF 1, 2, 3, AND 4 ; 
I£REK AT A TIME. . 



L HowHMmy aret+2+2? 1+2+8! 
2. How many are 1+3 + 41 *+8+4! 
9. -HowmaByiareS+S+a* 2+S+4* 

4. How many are 2 + 2+2? 2 + 4+4! 

5. How many are 8+3+9! 8+8+1! 

6. How many cents have James, Peter, 
if James has 1,* Peter &, and John 4 



7. 

0. 

10. 



u u 



u 



a 



« n 



2, 

*> 
3, 



u 

it 
u 



4, 
8, 

8, 



u 

u 
a 
u 



u 



u 



3 
8 

« 3 
" 2 



V+2+4? 

1+1+4! 

2 + 3 + 3? 

8+3+4! 

4 + 4+4? 

and John, 

! 

! 

? 

! 

! 
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llw H*w many needle* have Mary, Jane, and Ruth* 
if Mary has 4, Jaae 4, and Ruth 3 ? 

12. tt " " 4, * 4, " u 1? 

13. " " * 3 r « $, * « 11 

14. " * " 2 f " 2, a tt a! 

15. " « " 4, " 4, " u -4?* ' 
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BECTION IV. 

COMBINATIONS * Of 1, 2 r 9, 4, AND 5; 
THREE AT A TIMS. 

1. Howmaayare 1+2+5? J +3+5? 1+4+5.1 

2. How many are 2+2+5 f 2+3 + 51 3+4+5? 

3. How many are 3+2 + 54 3+4+5? 3+3+5? 

4. How many are 4+4+5? 4 + 5 + 51 5+4>+6? 

5. If a chair cost 2 dollars, a table 3 dollars, and a 
bedstead 5 dollars, how much do they all cost ? 

6. James found 5 eggs in one nest, 2 m another, 
and 4 in a third ; how many eggs in all ? 

7. If a cap cost 5 shillings, a straw hat 4 shillings, 
and a book 1 shilling, how much do they all cost ? 

6. 4 birds are an the bush, 4 ca the^iwe, ami 3 
have flown ; how many m all % 

9. Eli was 4 years old 3 years ago; how old will" 
he be 5 years hesoe ? , . _ 

10. John mixed 5 bushels of corn, & of rye, and 1 I 
of oats; how many bushels in tha mixture? 

11. If you pay 4 dollars for a coat, 2 dollars for a r 
hat, and 2 dollars for boots, how much do they all cost ? j 

12. If you pay 4 cents for an orange, 3 cento for a 
lemon, and 2 cents for an apple, hew much, do 'the ;• 
three cost ? 
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13- Jane paid 4 cento, for needles, 2 eei*te for 
thread, and had 5 cents left; how many cents bjtd 
she at first ? 

14. William rode 5 miles with a friend, walked 3, 
and rode 1 mile in a stage;.. how far did he travel ? 

16. If Joha has eaten 3 peaches, given 5 to Mary, 
and .4 to Charles, how many peaches in all.? 

16. In a field are 4 oxen* 3 cows, and 2 calves ; 
how many cattle in the field ? 

17. In a gajrden are 5 apple trees, 3. peach trees, 
and 2 plum trees ; how many fruit trees in all ? 

18. If there are. 4 boy a and $ girt, present in -your 
class, and 3 boys are absent, how maaw &te in the 
class when all are present? 
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SECTION V. 

COMBINATIONS DF I, 2, 3, 4, 6, AND 6 ; 
THREE AT A TIME. 

1. Hew many are 1+2-fG? 1 + 3+jfcf 1+4+6? 

2. How many are 2 + 3+6? 2+4+tf? 2+5+e? 

3. How many are 3+4 + 6? 3 + 5 + 6? 3+6 + 6? 

4. How many are 4+±+d? 4+5+6? 4+6+6? 

5. How many are 1 + 3 + 6? 1 + 5+6? 1+6 + 6? 

6. William has 4 apples, John 5, and James 6 ; 
how many have they all ? 

7. In a stage coach were 6 men, 4 women, and 2 
children ; how many passengers were there ? 

8. Robert gathered 6 quarts of berries, James 5 
quarts, and William 4 quarts ; how many did they 
all gather-? 

IK In a field are 6 acres of meadow, 6 acres of 
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corn, and 1 of barley ; how many acres ate in the 
field? *..... 

10. 5 roses are on one bush, 2 on another, atod 6 
^ on a third ; hfow many roses in alH . 

11. Seth paid 6 cents for a slate, 5 for an inkstand, 
and had 5 cents left ; how many cents had he at first ? 

12. If a barrel of flour costs 6 dollars, a load of 
wood 2 dollars, and a cheese B dollars, how much do 
they all cost ? 

13. Reuben obtained 5 credit marks on Monday, {► 
4 on Tuesday, twid 6 on Wednesday ; how many in all? 

14r 6 pounds of stigar, 4 pounds of bread, and 2 j 
pounds of coffee are how many pounds? 

15. If a post is 3 feet in the mud, 4 feet Sn the 
water, and 6 feet above the water, how long is the 
post? . 

16. A man carried to mill 6 bushels of wheat, 5 
of rye, and 1 of corn ; how many bushels in all ? 

17. If an Algebra costs 6 shillings, an Arithmetic 
3, and a Spelling Book 1 shilling, how much do they : ■ 
all cost ? 

18. 6 apples, 5 peaehes, and 2 oranges, are how 
many pieces ef fruit ? 
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COMBINATIONS OF 1* 2, 3, 4, 5, 6, 7 J 

THREE AT A TIME. 



1. How many are 1, % and 7 ? I, 9 X and 7 ? 1,4,; 

and 7? 

2. How many are 1+5 + 7? 1+6 + 7? 1+7+7? 
8. Howmanyar*2+3-+<n $+.4+7* fi+S+7? 
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1' 
I 1 
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4. How many *r*2+6+7f 84-44-7! 3+6 + 7? 
6. How many are 3 +<6 +7? 4+6 + 7* 4+5 + 7? 

Change the orders of arrangement in each of the 
tbregomg five ltoes, in every way possible ; as, ia ex- 
ample 6. . . 

6. Add, 5+3+7; 5 + 7 + 3 

7. Add, 6 + 4 + 7; 6 + 7+4 
6. Add, 5+4 + 7; 5 + 7+4 

Require the class to practice these and similar ex- 
j: amples till they can run over them rapidly, without 
' mistake. 



7+3 + 5; 7+5 + 3. 

7+6 + 4; 7+4 + 6. 
7 + 5+4; 7 + 4+5, 
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SECTION vn. 

COMBINATIONS EXTENDING FROM 1 TO 8 J 
. THREE AT A TIMS, 



(Sec 



1. Add, 1+2+8; 1+7+8 

2. Add, 1+5 + 8; 2 + 3 + 8 

3. Add, 2+6 + 8; 2 + 4+8 

4. Add, 3+6 + 8; 3+5+8 
6. Add, 4 + 6+8; 5 + 6+8 

Reverse each of the last 5, in four ways. 

6. Add>6 + 4 + 8; 6+8 + 4; 8+6+4; 8+4+6, 



1+3+8; 1+6+8/ 
2+7 + 8; 2+5+8. 
3+9 + 8; 3+4 + 8. 
4+7 + 8; 4 + 5+8. 
5+"7 + 8; 6 + 7 + 8. 



i 

i' 
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SECTION VIIL 

COMBINATIONS EXTENDING FROM 1 TO 9 J 
THREE AT A TIME. 

l.Add,l+2+9; 1+4 + 9; 1+6+9; 1 + 5 + 9. 
% Add, 1+7 + 9; 1 + 8+9; 2+3 + 9; 2+5 + 9. 



8* 
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8. Add, 2 +?+9; 

4. Add, 3+4 + 9; 

5. Add, 3+6+9; 

6. Add, 4+6+9; 

7. Add, 6+7+9; 

8. Add, 7 + 6+9; 



ATOWfllOH. 

2+4+3; 
3+8+9? 
4+5+9; 
5+6+9; 
6+8+9; 
% + 9+6; 



— ' 



2 + 8+9 J 2+6+9. 
3+5+9; 3+7+9. 
4 + 8+9; 4+6+9. 
5+8 + 9; 5 + 7+S. 
7 + 8 + 9; 7+7+9. 
9+6+7; 9+7 + 6. 



-♦♦♦• 



SECTION IX. 

• Sums of any two numbers from 10 to 19 inclusive. 
Observe y that in this case the sum will contain 3 tens 
when the sum of the unit figures exceeds 9 ; otherwise 
the sum will contain 2 tens ; as 16 + 15=3 tens and 
1=31, because 6 + 5 exceeds 9 : but 14+13=2 tens 
and 7=27, because 4+3 is less thai* 10. 
Add the following examples : 



+ 



10 and 10 
10 and 11 
10 and 12 
10 and 13 
10 and 14 
10 and 15 
10 and 16 
10 and 17 

10 and 18 
10 -and 19 

11 and 10 
11 and 11 
11 and 12 
11 and 13 



lljrod 14 
11 and 15 
11 and 16 
Hand 17 
11 and 18 

11 and 19' 

12 and 10 
12 and 11 
12 and 12 
12 and 13 
12 and 14 
12 and 15 
12 and 16 
12 and 17 



12 and Id 

12 and 19 

13 and 10 
13 and 11 
13 and 12 
13 and 13 
13 and 14 
13 and 15 
13 and 16 
13 and 17 
13 and 18 

13 and 19 

14 and 10 
^14 and 11 



,: 
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14 and 12 
14 and 13 
14 and 14 
14 and 15 
14 and 16 
14 and 17 
14 and 18 

14 and 19 

15 and 10 
15 and 11 
15 and 12 
15 and 13 
15 and 14 
15 and 15 
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15 and 16 
15 and 1? 
15 and 1 8 

15 and 19 

16 and 10 
16 and 11 
16 and 12 
16 and 13 
16 and 14 
16 and 15 
16 and 16 



16 and 17 
16 and 18 

16 and 19 

17 and 10 
17 and 11 
17 and 12 
17 and 10 
17 and 14 
17 and IS 
17 and 16 
17 and 17 



17 and 18 

17 and 19 

18 and lt> 
18 and 11 
18 and 12 
18 and 13 
18 and 14 
13 and 15 
18 and 16 
18 and 17 
18 and 18 



SI 

18 and 19 

19 am} 10 
19 and 11 
19 and 12 
19 and 13 
19 and 14 
19 and 15 
19 and 16 
19 and 17 
19 and 18 
19 and 19 
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SECTION X. 

1. How many ace 70 and 60 ? 
7 tens and 6 tens are 13 tens ; 130 Ant. 

2. Sow many are 150 and 170 f ' 

« 

16 tens and 17 tens are 32 tens ; 320 An$. 

3. How many are 18 and 14 ? 180 and 140 ? 

4. How many are 15 and, 13 ? 150 and J30 ? 

5. How many are 11 and 17 ? 110 and 170? 

6. How many ace 80 and 90 ? 180 and 190 ? 

7. How many are 16 and 19 ? 160 and 190 ? 

8. How many are 17 and 18? 170 and 180? 

9. How many are 28 and 37 ? 

Solution. — Chang* the form of thirty seven in the mind, 
to seven and thirty ; then 28, and 7, and 30 are how many i 
28-f 7=S6=3 tens 5, to which add 8 tens, making 6 tens 5 
66. An*. [Add tens to tens.] 

10. How many are 78 and 15 ? 83, and 10 ? 

11. How many are 48 and 34 ? 52, and 3 tens ? 
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12. How many are. 56 and $1 ? 51, and 7 tew*U> 
i 12 tens 7. v . : 

13- Add 78 *pd 29 ; 8 tens 7, and 2 tea*=;10 . 
tens 7=107. •) 

14, Add 84 and 69 ; 93 and 6 tens =153. - i 

1$. Add 98 and 89 ; 107 and 80=187, 

16. A farm, eoutains 67 acres of cleared land and 
24 acres pf woosWa^d ; how many acres in, the farm ? I j 

17. Oneidav between Syracuse. . and Utica, is 26 
miles from Syracuse, and 27 miles from Utica; how <i 
many- miles from Syracuse to Utica ? i 

18. If a harness costs 18 dollars and a wagon 35 I 
dollars, bow much do they both cost ? 

19. Paid 38 cents for a bushel of apples, and 27 
cents for a bushel of potatoes ; how much for both ? ; 

20. 67 bushels of corn grew on one acre of ground, ] 
: and 48 bushels on another ; how much on the two 

acres? , - 

21. If William earns 17. dollars, Horace 15, and 
Richard 14 dollars in a month, how much do they all 
earn? 32 + 14=? 
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SECTION XL 

1. A man came from England when 23 years old, 
lived in New York 17 years, and has been in Ohio 32 
years ; how old is he ? 40, and 2 and 30= ? 

2. If you solve 16 questions each day for 4 days, 
how many. questions will you solve? 

3. Phillip bought a pair of skates for 27 cents ;: he 
I gave them and 13 cents for a sled, which he sold, and 
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gained 7 cents in the sale. How much did he re- 
ceive for the sled ? 

4. A man paid 70 dollars for a carriage, 80 dollars 
for a horse, and 30 dollars for a harness ; how much 
did they all cost ? 

5. James caught 2d fishes, William 87, and John 
46 - r how many did they all cateh I 

6. What is the cost of a bushel of rye at 7 £ cents 
and a bushel of oats at 38 cents? 

7. In a certain orchard, are 27 apple trees, 17 pear 
trees, and 18 plum trees; how many trees in the 
orchard ? 

8. A certain man was a soldier in the battle of 
New Orleans, 28 years old, 39 years ago : how old is 
he now ? 

9. It is 67 feet from, the ground to the bell of a 
certain village church, and 64 feet from thebeU to the 
top of the steeple ; how high is the steeple ? 

10. William paid 51 cents for a book, 25 cents for 
a slate, and 12 cents for paper ; how much did they all 
cost? 

11. In one piece of cloth are 35 yards, in a second 
37, in a third 34 ; how many yards in the three ? 

12. A certain field produces 56 bushels of wheat, 
85 of corn, and 67 of oats ; how many bushels in all ! 
56, 5 and 80, and, 7 and 60=^208. 

13. If you borrow 85 cents to-day, and 47 cents 
to-morrow, how much will you owe ? 

14. In January are 31 days, in February 2S, and 
in March 31 ; how many days in those three months. 

15. A farmer received 68 dollars for wheat, and 
35 dollars for oats; how much did he receife for 
both! 
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ADDITION. 



section XII, . , 

. i ■ ■ * . * 

EXAMPLES IN ADDITION, IN WHICH THE SLATE OR 
BLACK-BOARD MAY BE USED. 

JP*r*f ad# the units, then the tern ; increasing the 
column of tens by adding the tens contained in the 
smm it/ the units; that is, carry one for every ten. 



i 



(1). 


, W 


(3). 


. (4). 


« 


. w 


46 


62 


63 


.78 


66 


22 


34 


74 


15 


68 


22 


38 


74 


4* 


34 


42 


57 


: 41 


7*. 


46 


41 


47 


59 


30. 


74 


85 


47 


65 


96 


69 


94 


40 


11 


45 


gg 


. 78 



364 

In example (1), begin at the bottom and add ike 
unite, pronouncing only the results, 8, 10, 14, 18, 24, 
two tens and 4. Write 4, and carry two tens to the 
column of tens, and we have 8, 15, 22, 29, .32, 36; 
36 tenses hundreds and 6 tens. Write 36 on the, 
left of the 4 units, and we have the sum 364. These 
six examples and the following are so chosen that the ' 
units* and tens 9 figures in each amount are the same 
as in the last number in each example. 

(10) 
68 
65 



CO 
38 

U 

77 
S3 
51 
65 



(8) 
25 

44 

35 

66 

40 

49 



W 
15 

23 

51 

35 

76 

27 



33 

85 
59 
76 



(H) 

82 

58 
86 
88 
36 
52 



(12) 
42 
34 
44 
57 
23 
77 
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The following examples are so formed that any '* 
number found in either, is equal to the amount of all 
those standing above it, except that the left hand fig- 
ure is thrown away. The teacher, can extend this ex- 
eixise indefinitely. 
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: called an arithmetical series : 
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(13) 

271 

271 

542 

084 

168 

S30 

672 

344 

688 

876 

752 

504 



{14) 
197 
197 
394 
7B8 
576 
152 
304 
608 
216 
432 
864 
728 



(15) 
1112 
1112 
2224 
4448 
8896 
7792 
5584 
116S 
2336 
4672 
9344 
8688 



(16) 
18688 
18688 
37376 
74752 
49504 
99008 
•98016 
96032 
92064 
84124 
68244 
36488 



A series of numbers like edch of the following is 



c 

I 
I 
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17. Continue 1, 4, 7, 10, to 91, by adding 3s, rapidly. 

18. Continue 1, 5, 9, 13, to 101, by adding 4s. 

19. Continue 1, 6, 11, 16, to 101, by adding 5s. 

20. Continue^, 7, 13, 19, to 103, by adding 6s. 

21. Continue 1, 8, 15, 22, to 99, by adding 7s. 

22. Continue 1, 9, 17, 25, to 97, by adding 8s. 

23. Continue 1, 10, 19, 28, to 100 by addfcg 9s. 

24. Continue 2, 5, 8, 11, to 98, by adding 3s. 

25. Continue 3, 7, 11, 15, to 99, by adding 4s. 

26. Continue 3, 9, 15, 21, to 99, by adding 6s. 

27. Continue 4, 11, 18, 25, to 95, by adding 7s. 
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CHAPTER III. 

SUBTRACTION, 

SECTION L 



Subtraction is the process of taking one number: 
from another ; as 2 from 7 leaves 5. 

The result of subtraction is the difference of the two 
numbers, or, the remainder. 

The number from which we subtract is called the . 
minuend, or greater number. 

The number to be subtracted is called the subtra- , 
hend, or less number. 

The sign of subtraction is a short horizontal line, 
( — ); it is called minus, or less, as 7—5=2, seven 
less five is two ; or, seven minus five equals two ; or, 
seven diminished by five is two. 

6-4=2. • 6+3-5=4. 

7-1=6, 7-1-2=4. 

9—6=3. . 9—6 + 1=4. 

8—5=3, 8 + 2—2 = 8. 

9—4=5. 9—2-7=0. 

9-3=6. 9-2 + 1=8. 

Subtraction is the reverse of addition ; as, 2 from 
5 leaves how many \ is the same question as 2 and. 

%how many are 5 ? Answer, 3. This is seen in the 
following table, which is formed by changing the ad- 
dition table. Commit it to memory. Read, 2 from 2, , 

| naught ; 2 from 3, 1 ; 2 from 4, 2 ; &c. 
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SUBTRACTION TABLE. 



2—2= 


3 — 3= 


4-4= a 


3-2= 1 


4 — 3= 1 


5—4= 1 


4—2= 2 


5-3= 2 


6—4= 2 


5—2= 3 • 


6 — 3= 3 


7—4= 3 


6—2= 4 


7-3= 4 


8-4= 4 


7-8= 5 


8—3= 5 


9—4= 5 


8-2= 6 


9—3= 6 


10—4= 6 


9-2= 7 


10-3= 7 


11-4= 7 


10-2= 8. 


11—3= 8 


12-4= 8 


11-2= 9 


12 — 3= 9 


13 — 4= 9 


12-2=10 


13—3 = 10 


,14 — 4=10 


5—5= 


6 — 6= 


7-7= 


«-5= 1 


7-6= 1 


8-7= 1 


7—5= 2 


8-6= 2 


9-7= 2 


8—5= 3 


9—6 = 3 


10-7= 3 


B--5= 4 


10—6= 4 


11-7= 4 


10—5= 5 


11 — 6= 5 


12-7= 5 


11 — 5= 6 


12—6= 6 


13-7= 6 


1:2-5= 7 


13—6= 7 


14-7= 7 


13-5= 8 


14-6= 8 


15-7= 8 


14—5= 9 


15-6= 9 


16-7= 9 


15— 5=1Q 


16—6=10 


17>-7 = 10 


8—8= 


.16—8= 8 


13—9= 4 


9—8= 1 


17-8= 9 


14-9= 5 


10— B=* S - 


18-8=10 


15—9= 6 


11-8= 9 


• 


16-9= 7 


12-8*s 4' ' < 


9-9= 


17— 9= ,8 


13—8= 5 


10-9= 1 


18-9= 9 


14— «^s e r 


11—9= 2 


19-9=10 


15—8= 7 


12-^-9= 3 
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The difference of two even numbers is even ; as, 4 
from 6 leaves 2. 

The difference of two odd numbers is even ; as, 3 
from five leaves 2. 

The difference of an even and an odd number is 
odd ; as, 3 from 8 leaves 5 ; 4 from 1 1 leaves 7', 

When the minuend is increased by 10, or by any 
I other number, the difference is as much increased ; as, 
5 from 7, 2 ; 5 from 17, 12 ; 5 from 27, 22 : 7 from 
15, 8 ; 7 from 25, 18 ; 7 from 35, 28. 

To subtract 9 from any place wliere the figure is 
less than 9, add 1 to that figure, and take 1 from the 
\ next left hand place ; as, 9 from 1 7, 8 J adding \ to 
; the units, and taking 1 from the tens. * 

Take 9 from 16 ; from 26 ; from 35. . 

Take 9 from 62 ; from 70 ; from 54 ; from 23. . 

To subtract 8 from a place where the figure i» less 
than 8, add 2 to that figure, and take 1 from the 
next left hand place ; as, 8 from 15, 7 ',=^15+2 — 10, 
adding 2, and subtracting 10. 

Take 8 from 13 ; from 23 ; from 35 ; from 45. 

To subtract 7 when the minuend figure i* less than 
7, add 3 and take away 10. 

< 
> 



SECTION n. 



1. James had 2 peaches and gave 1 to Mary ; bow 
many had he remaining ? 1 from 2 leaves how many ! 
1 from 3? 1 from 4? 1 from 6 ? 1 from a? 1 from 
7! l*from8? 1 from 9? 

2. William had 5 cents, and gave 2 for a pen ; how 
| many had he left ? 2 from 5 leaves how many ? 2 






i 
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from 2 ? 2 from 8 ? 2 from 4 ? 2 from 7 ? 2 from 8 ? • 
2 from 9 ? 

. 3. Reuben had 7 apples and gave 3 to John ; how i 
many bad*he left? 3 from 7 leaves how many? j 
$ from 4 ? 3 from 5 ? 3 from 6 ? 3 from 8 ? 3 from '[ 
9? 3 from 12? 

. 4. John has 4 shillings, and wishes te boy a sled •' 
| for 6 shillings ; how many shillings does he lack ? 
i 4 from 6, how many f 4 front £ ? 4 from 714 from 
13 2 4 from 18$ 

5. Seth set out to go 8 miles ; he rode 5 miles, and 
walked the remaining distance ; how far did'he walk ? 
5 from 8 leaves how many ? 5 from 6 ? 5 from 7 ? 
5 from 9 ? 5 from 14 ? 5 from 12 » 5 from 1* ? 

6* Edwin having £ cents, paid 4 cents for a pencil, j; 
and 2 eeato for a pen ; how many cento has he re- ' 
jnainlng ? {4 and 2), from 9, how many ? 6 from 12 ? i 
# from IS? 



: r 7. From a pile of wood containing 10 cords, 7 cords I 
i hate been, burned ; how mueh remains ? 7 from 10, i 
bow many ? 7 from 12 ? 7 from 15* 7 from 16? 
, 8. Fjora 12 yards of cloth, several yards have been 
taken and 8 yards remain ; how many ya*ds have 
been taken off? 8 from VZ leaves how many ? 8 from'': 
14? 8 from 17 f 

0. 12 looses were on the bush, and 9 now remain ; 
how many have been, taken off? 9 from 12y how 
many ? 9 from J5 % 9 from 17 ? 9 from 48J 9 from : 
144 



10. George engaged to work 13 days; b* has 
: worked 7 ; how many days remain > 7 from** bow ; 
many? 7 from 11? 7 from 16? 7 from 14? 
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SECTION III. 

EXAMPLES IN WHICH THE SUBTRAHEND n/)ES EOT 

EXCEED 9. 

1. William had 5 peaches, and has eaten 2 of 
them; hew many remain I & leas 2 are bow many ? 
3 less 2? 7 less 2? 12 less 2 ? 21 less 2 f 91 less 2 f 
71 less 2 ? 63 less 2 f 42 less 2 ? 100 less 2 ? 

2. Seth is 3 years younger than Jehn, who is 7 
years old ; bow old is Seth ? 7 less 3, how many f 
10 less £? 12 less 3? 21 less 31 34 less 3? 62 
less 3 ? 

3. Mary commenced to recite, the fourth in her 
class ; she is now the eighth ; how many places has 
she lost ? 9 less 4, how many ? 10 lesB 4 ! 12 less 4 f 
23 less 4 I 84 less 4 ? 56 less 4 ? 90 less 4 f 

4. James bought 5 cents worth of paper, and paid 
12 cents; how much in change should be receive? 
5 from 12, how many? 5 from 14? 5 from 16 i 

5 from 24 ? 5 from 33 ? 5 from 42 ? 5 from 51 9 

5. Henry having 18 cents, paid B cents for a book ; 
how mush should he receive in change ? 6 from 18, 
how many ? 6 from 13 ? 6 from 12 ? 6 from 25 ? 

6 from 24 ? 6 from 43 ? 6 from 52 ? 6 from 71 1 

6 from 80? 

6. Charles having 25 cents, paid 7 cents for a knife ; 
how many cents remain? 7 from 25 bow many? 

7 from 15? 7 from 34? 7 from 56? 7 from 68? 
7 from 83? ,. . ' >• 

7. Reuben bought a kite for 37 cents, and sold ft 
for 8 cents less } how much did he receive for it? 37 
less 8, how many ? 45 less 8 ? 17 less 8 ? 67 less 8 ? 
63 less 8 ? 91 less 8 ? 100 less 8 ? 
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8. From a piece of cloth ooutatJHfcg AS yards, 
William bought 5 j^ardss and James 4 ; how many 
yards remain ? from 32, how many f from 17 ? 
9 from 47? a from 28 2 9 from 75? 9 from 46! 
9 from 53 ? 
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SECTION IV. 

As addition teaches to copnt forward, adding 1 or 
■ more at a time, so substruction teaches to count back- 
ward, taking away I or wore at a time, as in the 
following examples. Each number having the sign 
(-*-) before it, is to be subtracted successively ? 

1. What is each remainder in 18—5—0—3—4 ? 

Answer^ IB, 7, 4, 0. 

2. Find all the remainders in 18—4—3—6 — 5. 

Answer, 14, 11 f 5, 0. 

3. Fiad the remainders in >35 — 6 —4 -*-3 — 2 — 5. 
-■ • - Aim. last red. 15. 

4.. How many is 47— 6— 5^7*-r8— 14 Am. 20. 
6. How many is 63—9—9 — 8—8? Am.%$. 
.6. How many fa 36— 4—5— 8—3 ? 
?. How many is 81— 2— 7— 3— *1 

8. How many is 73—4—5—8—3 ? 

9. How many is 54— 7 —a— 6—* • - . 
1Q. How many is 33—9—6—4—1 1 
11. How many is 95 — 8-9—7—6? 

12. A man having 45 dollar*, paid & dellars for a 
barrel of four, 5 dollar for fuel, and 7 dollars' for a 

'hundred weight of beef; how many dollars had he 
left? 

13. Jane having 50 ceafe* paid 8 cents for tape, 



^ ■ " ' 4* 



^•*«»*****«<**>«»%**«*»*" 



9 cents for pms, 6 cent* for needle^ and £ cents for 
thread ; bow many cents had the left! 

14., Andrew having 56 cents, gave 5 cents to one 
beggar, 3 cents to a second, 4 to a third, and -6 to a 
fourth ; how many cents had he left ? 

15. A man died 56 years old, having come from 
England, and lived ki New York 6 years, in Ohio 4 
years, and in Indiana 8 years ; at what age did he 
come from England f 
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SECTION V. 

TO SUBTRACT AH? HtFMBER BETWMN 10 AND 100. 

First, subtract, the units; then subtract the tens 
from the ism in this remainder, 

1. A man having 85 sheep, sold 47 ; how many 
remain ? 85 less (7 and 4-0,)= 78 ie8*<40=&8. Jns. 

2. A nan - having 73 dollars, paid a debt of 28 
dollar; how many dollars had he left? 78—8— 
20=i65— SO. 

3. James having 75 cents, bought a book for 39 
cents; how many tents has he remaining? 75— 
9-30. 

4. In a lesson -containing 45 questions, 16 were 
answered incorrectly ; how many were answered cor- 
rectly? 

5» A newrehani paid 95 dollars for goods, which 
became damaged^ and he- sold them for 48 dollars ; 
how much did he lose ? 

6. In July and August, 62 days, were 23 cloudy 
days ; how many were fair 4ays $ 
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. 7. In a hot 4ay r the thermometer told 91 degrees ; 
how many degrees was that' above the freezing point, 
which, is 32 degrees ? 

8. London is in 51 degrees north latitude, and 
Philadelphia 40 degrees. IIow maay degrees is 
London farther north than Philadelphia ! 

9. How many is 65—47 ? 34 — 18 ? 
10. How man/ is 36 — 14? 4fr— 251 
11.. How many is 85— 47? 63—28? 

12. How many is 74— 52 ? 82 — 65 ? 

13. How many is 93—64 ? 93—75 ? 

14. How many is 85—23* 85—46? 85—39? 85— 
27 f 85-63? 85-73? 85-7ff? 

15. From 63 take 27, 36, 50, 48, 53. 

16. From 91 take 12; 15, 17, 25, 38. 
It. From 100 take 13, 16, 23, 27 4 48. 

18. From 120 take 40, 30, 50, 60, 90. 

19. From 123 take 23, 43, 73, 98, 53. 

20. From 256 take 16- 26, 44, 64, 74. 

21. From 328 take 18, 28, 38, 49, 5fl. 

22. From 409 take 19, 39, 59, 67, 87. 
28. From 533 take 51, 61, 91, 83, #3. ' 
24. From 605 take 87, 97, 55, 65, 79. 
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SECTION VI. 

SUBTRACTION OF NUMBERS GREATER THAN 100, TO 
BE PERFORMED ON THE SLATE. 

1. Suppose you have a treasury containing 945 
dollars, consisting of 6 one handled dollar hiHs, 5 ten 
dollar hills, and 4 one dollar hilts,- and you take from 
it 321 dollars; how many dollars will be left? t 
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OPERATION. 

Minuend, 645 
Subtrahend, 821 

Remainder, 324 



Beginning at the right hand, 

take 1 from 5, 4 ; 2 (tens) from 

4 (tens), 2 (tens) ; d (hundreds) 

from 6. (hundreds), 3 (hundreds). 

Answer, S24 dollars. 



OPERATION. 

Minuend, 523 
Subtrahend, 149 

Remainder, 375 



2. Suppose you have a treasury containing 523 
dollars, consisting of 5 one hundred dollar bills, 2 ten 
dollar bills, and 3 one dollar bills ; and you wish to 
take from it 148 dollars; how many dollars will .be 
left? 

Beginning with the units, you 
would take 8 from 3, but you 
cannot. Add 10 units (one dol- 
lar bills) to the 3, making 13; 
then, 8 from 13 leaves 5, written 
under the & Now take away 5 
tens, one more than the 4 in the subtrahend, to pay 
for the 10 ones which you added to the 3. But 5 
from 2 you cannot : add 10 tens to the 2 tens, mak- 
ing 12 tens. 5 from 12, 7 (tens), written under the 
4 tens. Now take away 2 hundreds, one more than 
the 1 in the subtrahend, to pay for the 10 tens added 
to the 2, 2 from 5, 3 (hundreds), written under the 1 
hundred. 

Therefore, for subtraction we have the following 

RULE. 

I. — Place the subtrahend under the minuend, so 
that units of the same order snail stand in the same 

column* 

II. — Commencing at the right hand $ take tack fig- 
ure, from the one directly over it, and set do&n the 
remainder. . »* : 
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SUBTfUOTIOW. 

III,. — But if the upper figure be tie 1*9, add ten 
to it, subtract from the figure so increased, and carry 
one fa the next figure in the subtrahend. 

Proof. — 1 . Add the remainder and subtrahend ; 
the stun will equal the minuend. 

2. If the remainder be taken &$&- the minuend, it 
will leave the subtrahend. 



From 83251 
Take 12061 



FroraS3T5248 
Take 7484569 
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Kem. 71190 

(5) 
From 6387259 

Take 1278061 

CO 
From 682745 pounds 

Take 328478 pounds. 



Rem. 890679 

W 
From 28460302 

Take 19046859 

W <•) 

890004 yards 560048 ft) 

730005 yards. 123489 fi>. 

10. A man having 4036 dollars, bought a house 
for 2375 dollars ; how many dollars has he remain- 
ing? Ans. 1661 dollars. 

11. If I should borrow of my neighbor 1000 dol- 
lars, and 80 days afterwards should pay hini 475 dol- 
lars, what should I still o\ve him? Ans. 525 dollars. 

12. A drover bought cattle to the amount of 2500 
dollars, and in the sale of them lost 359 dollars ; how 
much did he receive for them? 

13. The same drover bought .another lot -of cattle 
for 2650 dollars, and in the sale of them lost 125 dol- 
lars ; how much did he receive for both lots ? 

Ans. 4666 deUars. 

14. The distance from Albany to Buffolo is 320 
miles by railroad ; from Albany to Rochester is 252 
miles ; how far is it from Rochester to Buffalo ? 
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» 

15* America was discovered by Columbus in 1492 ; ; 
how many years since ? 

16. George Washington was bom in 1V32, and 
died fa 1709:; how old was he? 

17. In 1840, the state ef New York contained 
2426921 inhabitants; m 1656, 3097394; what was: 
the increase of population in this state in the inter-, 
vening ten years? An*. 668473. 

16). The population of the United States was, in 
184Q, 17063353 ; in 1850, 23263468; what was the 
increase of population in the United States in those " : 
ten years? A ~ on ™* n ~ 



Ans. 6200135. 
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SECTION VII. 



*EDE11AL MONK*. 
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Jkshral Memey is the currency of the United States, 
in which 

10 mills, marked {m) } make 1 cent, c. . 

10 cents 1 dime, <L 

10 dimes 1 dollar, $. . 

10 dollars 1 eagle, E. 

The dollar is the unit, and is distinguished in no- 
tation by placing this- character ($) before it ; and a 
point, called a decimal point, or aepamtrix, is placed 
on the left of dimes, separating them from dollars ; 
as, $25.18, read 25 dollars 18 cents; $1,853, 1 dol- 
lar 85 cents 3 milk; $0,25 is 25 cents; $0,032 is 3 
cents 2 milk ; that is, the first figure on the left of 
the separatrix is dollars, next tens of dollars, Ac.; the 
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fi*t on the right of tbe point it danas, or-tens c 
ceata, next cents, next milk. Thus : 
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.005 = 5 mills. 



v. 




.058 = 5 cento 8 milk, or 58 atiils. . 
.625 = 62* *fls or 695 mills. 
8 5.04 2 = $85 4c. 2m4=85<M2 iritis* 
12 6.437 = $126 43*. 7f*^1264*f wills. 
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We may change the unit in Federal money, by re 
moving the decimal point, and thus reduce the sun 
from one name to another, without changing it: 
value; as $1,252=1252 mills; $12:04=1204 cents 
$2.60=26 dimes, Ac; $150=15,000 cents =15000( 
mills; so, also, 5 mills =$.005; 2 cents =$.02 
that is, 

To change the unit from dollar* to cent*, remotn 
ihe,unit*placetoDopkia*tofarigh to mills 

three phuje*. 

In the notation of Federal money, as in whole num 
bers, each intermediate place, from the highest to th( 
lowest, must be occupied by a digit or a cipher ; as 
25 dollars and 2 eenta, must be written $25.02. 

h How many cents are there in each of the follow- 
ing sums? $25; $250; $frf0; $675; $895 
.$878 ; $401 ; $505 ; $6*58; %7006. 
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2; How many milk in (1 ? $2 ? $25 ? 4*98 ? 

$2.50? $38.54* $27.95? $3,755? $4,262? $1.1*6. 

3. How many dollars in 100 cents? 278 cents? 
1400c? 1238c? 67858*1 76251c? 308420c. ? 

4. How many dimes in 10c? 20c? 28c? 36&5c.f 
4824c? 37850c? 
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section vni. 

TO ADD OR SUBTRACT FEDERAL MONEY. 

Place delkcrs under dollars, cents under cents, 
dc; add or subtract as in whole numbers, and place 
the separatruem the result, in the same column with 
the separating points above. 

EXAMPLES FOft ADDITION. 



A w 


(2) 


: .(«) 


(4) 


$125,367 


$328,042 


$315.20 


$12.13 


15£.30 


63.20 


278.55 


6.14 


278.00p 


582 


114.63 


1.18 


326.05 


051 


. 17.12 


2.19 



$8IU,72£ . ■ 391,875 

5. Whatswn must be paid for a coat at $5,875, a 
vest at $3.19, and a pair of shoes at $2,625 ? 

Ans. $11.69, 

6. A fanner sold produce as follows ; wheat for 
$300: corn for 98 dollars 94 cents; bay for 55 
dollars 12 cents; and oats for 18 dollars 6 cents; 
what was his amount of sales ? Ans. $472.12. 

7. If a quarter *^ beef cost, 7 dollars 8 cents ; a 
barrel of flour $5*66 ; a barrel of sugar $15 ; and a 
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bag of coffee 10 dollars 5 cents, what is the cost of the 
whole? Ans. $37.69. 

8. Bought pounds of coffee for 1 dollar 12£ 
' cents, (1 dollar 12 cents 5 mills, $1,125) ; "butter for 
2 dollars 9 cents ; a looking glass at $3.56 ; a table 
at 5 dollars ; and a set of chairs at $9.50 ; what is 
the amount? . Ans. $21,276. 

SBCTION IX. 

EXAMPLES FOB SUBTBAOTIOK. 

fc f 1 ) ( 2 ) (*) 

From $183,252 327.18 125.16 

Take 84.267 124.16 64.12 
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Bern. $98,985 

5. A man borrowed 56 dollars 4 cents, aad paid 
40 dollars 9 cents ; how muefT does he still owe ? 

6. A man owed $105.28, and paid all but 6 dollars 
30 cents ; how much did he pay ? Ans. $98.98. 

7. A grocer paid $65.28 for two hogsheads of mo- 
lasses, and sold them for 79 dollars 8 cents; how 
much did he gain by the bargain ? Ans. $9.80. 

8. A merchant bought a quantity of silks for 
$245,38, which becoming damaged he sold for 150 
dollars 6 cents * r how much did he lose ? 

Am. $95.32. 

9. From 25 dollars take 25 cents ; from 16 dollars 
take 16 malls ; from 27 dimes take 14 eents; what is 
the sum of -the three remainders ? Ans. $43,294. 

10. From 16 dollars take 5 mill*. 

11. From 100 dollars take 10 cents 5 mills. 

12. From 1000 dollars take 1000 mills. 
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SECTION X. 

QUESTIONS SOLVED fit ADDITION AND SUBTRACTION. 

MENTAL EXERCISES. 

1. A boy having 23 cents, gave 12 cents for a 
knife, and 9 cents for a ball ; bow many cent* had he 

left! , . 

2. From a piece of gingham containing 28 yards, 
Mary purchased 8 yard*, and Jane 7 yards; how 
much was left in the piece 2 

3. A market boy having 27 quarts of cherries, 
William bought 6 quarts of them, James 5 quarts, 
John 7 quarts, and a baker the rest; how many 
quarts did the baker buy ? 

4. Julia having 30 cents, purchased a slate for 9 
cents, a sponge for 3 cents, pencils for 4 cents, and 
writing paper for 12 cents ; how nanny eentB had she 
left ? 9, 3, 4) 12, and how many make 30 1 Ans. 2. 

5. A boy sold two dozen egg* at 14 cents a dozen, 
and 4 quarts of strawberries at 8 cents a quart, and 
received a book worth 50 cents; how many cents in 
money are due the merchant or the boy ? 14 + 14+ 
8 + 8+8+8— 50=chow many? 

Ans. Due the boy 10 cents. 

6. A Jeweller took a watch at 15 dollars, in part 
payment for one at 37 dollars ; how much money 
will pay the balance ? 

7. From a flock of 97 sheep, 25 were sold at one 
time, and Id at another; how many sheep remain in 
the flock r 97 — 4 1 = how many f 

8. A dairyman sold a firkin of butter for 12 dollars, 
lvv.> cheeses for 8 dollars, and received a barrel of flour 
worth 6 dollars ; how much is the dairyman's due ? 
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9. Jane bought cambric for 12 cents, thread for 7 
cents, and a paper of needles for 6 cents ; she handed 
the merchant 50 cents. How much change is her due? 

10. A man set oat on a journey of 67 miles ; the 
first day he went 25 miles, the second day 31 miles; 
how many miles must he go to finish his journey f 

I 1 1. A merchant bought a hogshead of molasses^ for 
35 dollars, and paid 5 dollars for freight; for how 
much must he sell it to gain 12 dollars? 

12. A man bought a yoke of oxen for 85 dollars; 
their labor was worth 37 dollars, and their keeping 
cost 12 dollars, — he then sold them for 74 dollars; 

> how much did he gam or lose? 

13. A jeweller bought a watch for 25 dollars, a 
chain for 12 dollars, and a key for 8 dollars, and sold 
them for 50 dollars ; how much did he gam in the 
sale ? 

14c Julia bought a comb for 31 cents, some, pins 
for 9 cents, tape for 8 cents, needles for 6 cents, and 
thread for 5 cents; she gave 1 dollar; how much 
change is her due f 

15. A droiror bought 10 sheep of one man, of an- 
other 8, of a third 7, of a fourth 9 ; to a fourth he 
sold 6, to a fifth he sold 11 ; how many had he then? 
10+8 + 7 + 9— 6 — ll=how many? 

16. Find the value of 16+8-9+7. 
.. 17. Find the value of 12+8+12—28. 

18. How many is 45 + l7<-39? 

19. How many is 165—25—30? 

20. How many is 214— 18— 16 ? 

21. How many is 918—28—19? 

22. How many is 75+7+8+3+9+4—12? 

23. How many is 83 + 6—5+8—7 + 2 — 1 ? 

24. How many is 56+10—9 + 8-^6—3—4? 
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SECTION XL 



ADWTION AND 8UBT&ACTIOK. 

1. 8+7+whatnumber=21? 

2. 3+6+7 + what mimber=23 f 

3. What number+5— 6 + 4=12? 

4. What naraber+2— 7 + 1=4? 

5. What»nniber + 5— 6>-3=0? 

6. What number— 7— 2— l=e0t 

7. What number +10-- 10=0? 

8. What number+2— 10— 12=0? 

9. 8 + 6+3— what number— 12? 
10. 6 + 7— 3— wbatnumber=10? 
XI. 5+»+4— whatnumber=7? 

12. 7 + 2+3— what number= 5? •" 

13. John baa 12 cents ; Peter has 19 cents ;. James 
has 4 cents more than John and Peter ; Joseph has 
15 cents less than James,: how many cents has Jo* 
seph ? how many have they all ? 

12+19+35+20=how many ? 

14. Four boys bought a melon for 25 -cents; A 
paid 5 cents; £, 6 cents; 0, 4 cents; and D, the 
rest : how many cents paid D ? 

15. James having 75 cents, paid 18 cents for a 
book, 12 eenta for paper, and 15 cents for a bottle of 
ink ; how many cents had he left ? 

16. A roan sold a horse for 65 dollars, and a bar- 
| ness for 21 dollars, and in the sale gained 12 dollars ; 

how much did they cost him ? 

17. A merchant had two casks of wine, one 



17. A merchant Bad two easks ot wine, one 
i containing 42 r gallons, and the other 38 gallons. 
; Having sold 29 gallons from the first, and 17 j 
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gallons from the second, bow touch remains un- 
sold? Ans. 80— 46=84 gallons. 

18. When in June the day is 15 houre long, how 
long is the night ? A day and night =24 hours. 

19. When in December the day is 9 hours long, 
how long is the night ? - 

20. Thomas having 81 cents, paid 31 cents for a 
knife, and 87 cents for a pair of skates, how many 
cents had he left ? 

21. A man set out to go 87 miles; he went 32 
miles the first day, and 29 miles the Second; how far 
must he go on tlie third day to finish his journey ? 
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SECTION XIL 

EXERCISES FOR TAB SLATE. 

1. A farmer, having 327 sheep, sold to A 115 of 
them; to B, 96; to C, 275; and to D, 120 show 
many had he remaining ? Ans. 221 sheep. 

2. A market woman, having 150 oranges, sold to 
one person 12 of them ; to another, 35 ; to a third, 
78; to a fourth, 17; and to a fifth, 8-: how many 
had she remaining ? Ans. None. 

3. There is a farm containing 740 acres, of which 
25 acres bear corn ; 175, rye ; 167, oats » 90, wheat ; 
135 acres are pasture, and the rest meadow : how 
many acres are meadow ? Ans. 98 acres. 

4. A man, owing $3750, paid at one time $475.25 ; 
at another, $654.80; at another, $758: how much 
did he still owe ? Ans. $6866.95. 

5. From a county containing 30578 inhabitants, 
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two town* we*e set off to an adjoining county; one 
of those towns contained 1475, and the other 1350 : 
bow many inhabitants were left ia the county ? 

Am. 27758. 
. 0. How many times can 87.5 be taken from 3003 ? 
and what is the last remainder ? 

Awl 8 times, and 878 remain. 

7. A has $35.25 ; B, 26.45 ; C hits as much 
money as both A and B, wanting 15 dollars: how 
muck has C ? Ans. $46.70. 

8. From New York to Dunkirk, by the Erie rail* 
road, is 469 miles; from New York to Bingham too, 
225 miles; from Biughamton to Eimira, 58 miles: 
what is the distance from Eimira to Dunkirk ? 

Ans. 186 miles. 

9. If you earn $5.75 a week for 4 weeks, how much 
more must be earned to make thirty dollars ? 

10. What number, is that which, if you subtract it 
from 1275, will leave a remainder of 824. Ans. 451, 

11. What number added to 628 and 923 will 
make the sum 2000? Am, 449, 

12. A has $12.75 ; B has $3.99 less than A; and 
C lacks 2. cents of having as much money as A and 
B: bow mueh.has Ch Am. $21.49. 

13. A man paid out $1<7.87; then he received 
$44,62, and 'found that he had $50 in his possession; 
how much money had he at first? . Ans, $23.25. 

14. James has -such a sum that if you add to it 
$16.44, and take from it $28,44, he will have $8 left; 
how. much money has he? Ans. $20. 

15. What a umber diminished by 245, and by 148, 
there will remain 294 1 .Ans. 687. 
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CHAPTER IV. 

MULTIPLICATION. 

SECTION I. 

1% What cost 3 apples At 2 cents a piece ? 

Solution. 3 apples will cost 3 times as much as 1 
apple. It' 1 apple costs 2 cents, 3 apples cost 3 times 
2 cents, which is 6 cents. Ans. 

The pupil should give' the reasoning process on 
every question, until he is quite familiar with it. 

2. What cost 4 lemons at 3 oents a piece. 

3. At 5 cents a pound for rice, what cost 2 pounds ? 
4 pounds? 3 pounds 4 

4. At 6 cents a pound for pork, what cost 3 
pounds ? 2 pounds ? 4 pounds ? 5 pounds ? 

5; At 7 cents a pound for sugar, what cost 2 
pounds! 4 pounds? 3 pounds? 5 pounds? 

6. At 8 dollars a barrel for flour, what cost 2 
barrels t 3 barrels 4 barrels ? & barrels ? 

7. If you onn walk 4 miles in 1 hour, how far can 
you walk in 3 hours % 6 hours f 4 hours ? 

The process- of repeating one number as many times 
as there* are units in another number, is called multi- 
plication* 

The number to be multiplied is the multiplicand. 

The number to multiply by k the multiplier. 

The result of multiplication is the product 

The multiplicand and multiplier together are called 
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the factors of the product; as, 4 and 3 are factors 
i of 12. 

The oblique cross (x), denotes multiplication; as 
4X3 ; 4 multiplied by 3, or 4 times 3. 
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MULTIPLICATION TABLE. 

2tim»0 » 3x 0= 4X 0= 

2X 1= 2 3X 1= 3- 4X 1= 4 

2X 2= 4 3X 2= 6 4X 2= 8 

2X 3= 6 3X 3= 9 4X 3 = 12 

2X 4=8 8X 4i=12 4x 4 = 16 

2X 5 = 10 3X 5 = 15 4X 5 = 20 

2X 0=12 3X 6 = 18 4X 6=24 

2X 7 = 14 3X 7=21 4X 7=28 

2X 8=16 3X 8=24 4X 8=32 

2X 0=18 3X 9=27 4X 9=?36 

2X10=20 3X10=30 4X10=40 

2XH=22 3X12=33 4X11=44 

2X1-2=24 3X12=36 4X12=48 

5X 0= OX 0= 7x 0=: 

5X 1= 5 6X1=6 7X 1= 7 

5X 2=10 6X 2 = 12 7X 2=14 

5X 3 = 15 6X 3=18 7x 3=21 

5X 4=20 6X '4=24 7x 4=28 

5X 5 = 25 6X 5=30 7x 5=35 

5X 6=30 6X 6=36 7x 6=42 

5X 7=35 6X 7=42 7x 7=49 

5X 8=40 6X 8=48 7x 8=56 

5X 9=45 OX 9=54 7x 9=63 

5X10=50 6X10=60 7x10=70 

5X11=55 6X11=66 7x11 = 77 

5X12=60 6X12=72 7x12=84 
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8X 

8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 



O^r 

1= 8 

2=16 

3=24 

4=32 

6=40 

6=48 

7=56 

8=64 

9=72 

10=80 

11=88 

12 = 96 



OX 
9X 
9X 

dx 

9X 
9X 
9X 
OX 
9X 
9X 
9X10 

9XH 
9X12 



0: 
1: 

S: 

4: 

5 

6 

7: 
8: 
9 



. 
9 

18 
27 
36 
45 

: 54 
: 63 
72 
81 
00 
90 
108 



K>X 

10 X 
10 X 

10X 
10 x 
10X 

iox 

1QX 

iox 

iox 

10X10 

10X11 
10X12 



0: 
1: 

« 

4 
5 
6 

7: 
8: 
9 





10 

20 

80 

40 

50 

60 

70 

80 

90 

100 

110 

120 



HX 

nx 
nx 
nx 
nx 
nx 
nx 
nx 
nx 
nx 
lixio 

nxii 
11x12 



0: 
1 
2: 
3: 

4: 

** 

6: 

r. 

8: 
9: 




: 11 

22 
33 
44 
55 

66 

77 

: 88 

99 
110 
121 
152 



12 X 

12X 

12X 

12X 

12X 

12X 

12X 

12X 

12X 

12X 

12X19= 

12X11 = 

12X12= 



1: 

2 

3: 

4: 

5: 

6: 

7 = 

8 = 
9: 





12 

: 24 

36 
48 
60 

: 72 

84 
96 
108 
120 
182 
144 



Any product of two or more whole numbers is 
[ called a compositftoumbcr ; as, 15=5X3. 

A composite number may be composed of 3 or 
more factors ; as ; 30=2X3X5. 

A number which is not composed of other whole 
numbers as factors, (besidee-itself and one,) is a prime 
number ; as, 2, 3, 5, 7, 11, are prime numbers. 
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The multiplying of a number by a whole number 
may be effected by addition; as, 4X5=4-+- 4+4; 
setting down the multiplicand {is many times as there 
are unite- in the multiplier, and adding;- but to multi- 
ply by a fraction requires division ; as | of 1 2 is 8. 

The multiplication table shows the following proper- 
ties of numbers. 

1. The product of two even numbers is even. 

2. The product of an even and an odd number is 
even. 

3. The product of two odd numbers m odd. 

4. Every product of 5, ends with 0, or 5. 

5. Every product of 9, not exceeding 10 times 0, 
makes a number having the tens figure one less than 
the number of 9s, and having the sum of its figures 
equal to 9. 

Every product of 10, ends with 0. 
Ever j product of 11, not exceeding 9 times 11, con- 
sits of 2 figures alike, the same as the number of lis. 
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section n. 

Let the pupil be. required to pronounce, at sight, 
the product of each number by the number standing 
under it, at the head of each of the four following 
sections. Let the class in concert practice these exer- 
cises until they can go through them readily. Thus, 
in the first example pronouncing — Sixteen, four, twen- 
ty-four, ten, eighteen, <fcc%* 

1. Multiply 8 2 12 5 9 7 3 11 6 10 4 
by 2 2 2 2 2 2 2 2 2 2 2 
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2. Multiply 8 2 12 5 M 11 
by 33333*333 



50 

ti 10 4 
3 3 3 



; 



1 

1 



3. Multiply 8 2 12 5 9 7 3 11 10 4 
by _4_4jt 4 4444444 

What cost 4 lead pencils, at 5 cents apiece ? 

Solution. — 4 pencils will cost 4 times as much as 
1 pencil. If 1 pencil cost 5 cents, 4 pencils will cost 
4 times & cents, 20 cents. An*. 

3. At 6 cent* a quart for cherries, what cost 2 
quarts? 4 quarts? 3 quarts? 

4. At 4 cents apiece for oranges, what cost 4 or- 
anges ? 3 oranges ? 2 oranges ? 

5. At 7 cents a yard for ribbon, what cost 3 yards ? 
4 yards ? 2 yards ? 

9. If a boat moves 8 miles an how, hoar far will it 
move in 4 hours I 2 hours ? 3 hoursi 

7. If you set trees, 9 trees in each row, how many 
trees in 4 rows ? 3 rows V 2 rows ? 

8. Ten cents make a dime; how naaay cents in 4 
dimes? 3 dimes? 2 dimes? 

9. If a steamboat goes 11 miles an hour, how far 
will it go in 3 hours ! 2 hours ? 4 hours § 

10. At, 12 ceats a dozen for eggs, what cost 4 
dozen ? 3 dozen 2 2 dozen ? 

11. A man bought 4 pounds of beef at 8^ cents a 
jk>uq<J, and paid 37 cents; how much change is his 
due? 

12. Mary bought 3 yards of cambric at 12 cents a 
yard, and paid 50 cents ; how much change is her due ? 

13. Four chandeliers have 8 lamps cash, and all the 
lamps but 4 are lighted ; how many lamps are lighted ? 
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SECTION III. 

1. Multiply 4 10 6 11 3 7 9 5 12 2 8 

by 5 5' 5 5' 5 5JJ 5 -6 J 

2< Multiply 4 10. 6 11 3 7 9 5 12 2 8 
by 6 6 6 6 _6 6 6 JS J3 JS._6 

3. Multiply 4 10 6 11 3 7 9 5 12 2 8 

by _7 j_ jr _7 J. _1 JLJLJL — -2 

4. "What coat 5 pencils at 6 cents apiece ? 6 pen- 
cils at 5 cents apiece ? . ■ 

5. The railroad &ve from Albany to Boston being 
5 dollars for 1 passenger, how much will 2 passengers 
pay ? 3 passengers ? 4 passengers ! 8 ? 6 ? 7 ? 6 ? 
12? 10? 11? 9 passengers? 

6. At $ eente a pound for nails, what cost 4 
pounds? 2 pounds? 3 pounds? 8? 6? 7? 5? 12? 
10? 9? 11 pounds? 

7. At 7 dollars a barrel for flour, what cost 2 -bar- 
rels? 4 barrel** 3 barrels? 8? 6? 7? 5? 12? 10? 
11? 9 barrels? 

8. What east pounds of cheese at 8 cents a 
pound, and 4 pounds of beef at 7 cents a pound ? 

Am. 48+28=76 cents. 

9. Henry went to a store with 50 cents, and bought 
4 inkstands at 6 sente apiece, and 6 skeins of silk at 

3 cents apiece ; how many cents had fie in return ? 

10. A steamboat going 12 miles an hour overtakes 
a sloop sailing 5 miles an hour ; how far ahead of the 
sloop will the steamboat be in 1 hour ? m 2 hours ? 

4 hours? 8 hours-? 7 hours f 9 hours? 11 hour*? 12 
hours? 
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11. Two canal boats, each moving 3 miles an hour, 
meet and pas* each other; how far apart will they be 
in 1 hour? in 2 hours? 3 hours? 5 hours? 6 hours? 
8 hours? 10 hours? 11 hours? 12 hours ?* 

12. If you buy 3 quarts of milk at 4 cents a quart, 
and 4 pounds of bread at 3 cents a pound, and pay 
25 cents, how much change will you receive ? 

13. S times $ and 2 times 9 are how many ? 

14. 3X4 + 2X6=howmany? Ans. 24* 

15. 3x8+4x«=howmany? 
lfc. 4X8— 4X$=how many? 

17. 4x(8— 5)=how many? The parenthesis 
shows that the numbers (8—5) are to be made a 
simple number before multiplication. (8— *5)=*=3, 
3X4=12. Ans.. 

18. 3X9— 3)£J=how many? An*. Q. 
3X(9— 7)=how many? An*. & 

19. 4X5 + 4_X3=howmany? 
4x(5+3)=how many? 

20. 6X7 — 35=how many? 

21. 42— 5X7=howmany? 

22. 6 times 4 is how many times 3 ? V 
. 23. 8 times B is how many times 8 ? 

24. 4 times 5 is how many times 2 ? 
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SECTION IV. 

1. Multiply 4 1 12 5 8 2 11 9 
by 88888888 


6 10 8 
8 8 8 


2. Multiply 4 1 12 5 8 2 119 6 10 8 
by 9 9>9 9 99 9J)J9J>J> 
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8. Makipfy 4 7 12 5 8 9 11 9 6 10 3 
by 10 10 10 16 10 10 10 10 10 10 10 



4. At 8 cents a pound for sugar, what cost 2 
potmds? 4 pounds? 3 pounds? 8? 6? 7! 5? 121 
101 11? § pounds* 

5. At 9 cents a yard for cotton cloth, what cost 4 
yards? 2 yards? 8 yards? 8? 0? 7? 5? 12? 10? 
9? 11 yards? < 

6. At 10 cents a pound for coffee, what cost 2 
pounds? 3 pounds? 4? 8? 7? 10? 11? 12 
pounds? 

7. 4 times 3 fe how many times 4 ? 

S> If you study 6 hoars each day, bow many hours 
will you study in 2 days ? 3 days ? 4 days ? 5 days? 
in 2 weeks, devoting 5' days each week to study ? 

9. If you Tend 8 pages of history each day, how 
many pagea will yon read in 2 days? 3 days? 4 
days"? 12 days? 

10. James bought 4 pieces of crockery at 7 cents 
apiece, and 5 pieces at 8 cents apiece; and paid V«5 
cents : how much change n his due ? 

75— (4x7+5X8)=howmany cents? An$. 7 ets. 

11. Helen bought 7 yards of calico at 12 cents a 
yard, and 4 spools of thread At 4 cents each; and 
paid 1 dollar : how much change is her due ? 

12. Julia bought 7 skeins of silk at 3 .cents a skein, 
and 4 sticks of twist at 2 cents a stick ; and paid 31 
cents : how much change is her due ? 

13. In 4 stages, each carrying 9 passengers; and 
3 stages, each carrying 12 passengers: how many 
passengers in all ? 

14. Eight quarts make 1 peck; 4 pecks make 1 
bushel : how many quarts in 1 bushel I in 2 bushels? 
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; 15. Four farthfctgs make 1 peanj ; 12 pence wake 

1 shilling : how many farthings in 1' shilling f in 2 
shillings ? 

16. Ten- cents make 1 dime ; how many cetrts m 2 
dimes ! in- 3 dimes ? 4 dimes ? 9 dimes ? 10 dimes? 

17. Ten dimes make 1 dollar; how many dimes m 

2 dollars? in 3 dollars? & dollars* 7 dollars? 10 
dollars? • - ■ 

18. A man, having 1 dollar, bought 9 pounds of 
beef at 9 cents- a pound; how many cento had he 
left? 

19. James bought 5 yards of shirting at 10 cents a 
yard, and paid 6 quarts of strawberries at 8 cents' a 
quart: how much change must he pay, or receive? 

Ant. Pay 2'cents. 

20. A man bought 9 pounds of veal at 6 cents a 
pound, and gave 75 cents; how much change is his 
due? 

21. A man, owing 75 dollars, paid 7 tons of 4iay 
at ft dollars a ton ; how much remains due 4 

- 22. 8 times 9—0 times 9= how many times 9 ? 

23. 7 times 12—6 times 12 = how many times 12? 

24. 5 times 8—4 times 8=thow maav times 8 ? 



: 
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SECTION V> 

1. Multiply 3 10 6 9 11 2 8 5 12 7 4 

V 

2. Multiply 3 10 9 11 2 8 5 12 7 4 

by 12 12 12 12 12 12 £2 12 12 12 12 
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. 3* When hay is worth 11 dollars a ton, what cost 
2 Urns? 4 tons! 3 tons? 8 tons ? G tons? 7 tons! 
5 tons ? 12 tons ? 10 tons ? 11 tons ? 9 tons f 

4. At 12 cents a piece for candlesticks, what will 
2. candlesticks cost? 3? 4? 8! 6? 7! 5? 12! 10? 
11 ? 9? 

5. Paying 12 cents a pound for butter, what will 
2 pounds cost? 4 pounds? 3? 8?6? 7f 5? 12? 
10 f 9 Ml I 

6. If 11 pounds of butter are given for 1 yard of 
cloth, how many pounds of butter will pay for 8 
yards? 4 yards! 8 yards? 10 yards? 11 yards! 12 
yards ? 

7. A man owing 100 dollars, paid 7 tons of hay at 
I 12 dollars a ton ; how much remains due ! 

8. 12 is how many times 2 ? Twice 12 is how 
many times 2 ? 3 times 12 is how many times 2 ! 
8 times 12 is how many times 2 ? 

Since 12 is 6 times 2, any number of 12s, is 9 times 
as many 2s. Therefore two 12s =6 times two-2s=r 
twelve 2s,aad eight 12s=aix times eight 2s, or 48 
times 2* 

9. 8 times. 4, is how many times 2-? 

10. 8 times 9 is how many times 3 ? 

11. 12 times 9 is how many times 3 ? how many 
times 6 ? 

12. A lady bought 6 yards of silk at 2 dollars a 
yard, 2 shawls at 8 dollars each, and 2 bonnets at 4 

* dollars each ; she paid 8 five dollar bills : how much 
should she receive in return ? 

13. John has 8 dollars ; William* has 3 times as 
much money lacking 3 dollars ; how many dollars 
have they both. . 

14. John has 8 dollars, William has 3 times as 



: 
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much money lacking 3 dollars, and Seth has as much 
lacking 5 dollars, as John and William ; how much 
money have the three ? Ans. 53 dollars. 

15. 3 times 12, and twice 11 make what number 9 
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SECTION VL 

TO MULTIPLY A LARGE NUMBER BY ANY NUMBER NOT 
EXCEEDING 12, ON THE SLATS. 

Observe that— 
2 X3= 6 ; units into units are units. 
20 X3= 60 ; units into tens are tens. 
200 X 3 =600 ; units into hundreds, are hundreds, <fec. 

1. Multiply 1234, by 7. The product will be equal 
to 7 times 4 + 7 times 30+7 times 200+7 times 
1000. 

Operation Or thus 

1234 1234 

7 7 



: 



Sum 



28=7 times 4 
' 21 =7 times 8 tens 
14 =7 times 2 hundred 
7 =7 times 1 thousand 

8638 Ans. 



8638; Am. 



7 times 4 is 28. 7 times 8 is 21, and 2 to carry makes 28. 
7 times 2 is 14, and 2 to carry makes 16. 7 times 1 is 7, 
and 1 to carry makes 8. 

Begin at the right hand, and multiply, carrying 
one for every ten, as in simple addition* . 

4* 
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(2) 
Multiply 5275 

by 6 



KXAMFLES. 

(3) 

7852 

9 



3105 
4 



(5) 

42875 

8 



* 

:: 

> 

i > 



12420 343000 

12. 7298X5 
13 6405X0 

14. 7899X8 

15. 0004X9 

16. 7029X7 

17. 6847X3 



Product 31650 70668 

6. 785X3 =2355 

7. 655X4 =2620 

8. 708X5 =3540 

9. 609X9 =5481 

10. 827X11=9097 ' 

11. 752X12 = 9024 

18. What will 3 acres of land cast at 125 dollars 
an acre. Ans. 375 dollars. 

1 9. What will* 7 horses cost at $ 1 1 5 a head ? 

20. What cost 873 barrels of flour at $7 a barrel? 
873 times $7, is the same as 7 times $873. For if the 
flour was $1 a barrel, 873 barrels would cost $873 * 
but, being $7 a barrel, the cost will be 7 times as 
much, $873X7=$6111. Ans. 

21. What cost 834 barrels of pork at $12 a barrel I 

Ans. $10008. 

22. What cost 728 yards of cloth at $3 a yard ? 

23. What cost 3 yards of cloth at $7.28 a yard ? 

Ans. $21.84. 

Multiply dollars and cents like whole numbers, 
^being careful to give two places to the cents. 

24. What cost 9 hats at 3 dollars 6 cento a piece ? 

Ans. $27.54. 

25. What cost 7 horses, at $125.84 cents each? 

Ans. $880.88. 

26. If 6 persons have $875.37 each, how much 
have they all! Ans. $5252.22. 
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TO UNDERSTAND TIIIC KMJ8ULT OF MULTIPLYING TO- 
G ETHER ANY TWO FIGURES, WHETHER UNITS, TENS, 
HUNDREDS, feC. 

Observe that — 
3 = 



30= 



2X 
2X 

20X 30= 
20X300= 



6 ; units into units are units. 
GO; units into tens- are tens. 
000 ; tens into tons are hundreds. 
6030; tens into hundreds are thous'ds. 
200X300=00000 ; bunds, into huads. are 10 thou's. 
Tii at \% wh itever are the distances of the two fig- 
ures multiplied, from the units' place, the distance of 
the product from the units' place will be equal to the 
sum of the two distances ; as in the following exam- 
ple : 
. Multiply 1234 by 5G7. 



Multiplicand 
Multiplier . 

Prod, by 7 . 
" " 6 . 
" u 5 . 

Whole product 



108 tbou'k 10 UwuV. ThovV. Sand'* Tana, Uaita. 

12 3 4 

_ — A JL 

7 14 21 28 

6 12 18 24 
5 10 16 20 

~5 16 34 52 45 28 



Now set down and add 28 units. 

45 tens. 
52 hundreds. 
34 thousands. 
16 ten thousands. 

6 hundred thousands. 

Sum, 699678 Answer. 
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In practice we shorten the process thus : 






1234 
567 

8638= 7 times 1234. 
60 times 1234 
500 times 1234 



7404 



6170 =, 



699678=567 times 1234. Ans. 

Hence — If the multiplier contains more than one 
figure, multiply by each figure separately, placing 
the right hand figure of each partial product under 
its own multiplier. The sum of these partial pro- 
ducts will be the whole product 

Proof — Multiply the multiplier by the multipli- 
cand, and see if the same result is obtained. 



■ i 



< 9 > * 
Multiply 5397 

by 8009 

48573 
43176 

Prod. 432.24573 



EXAMPLES. 

(3) 
95375 

35 

476875 
286125 

3338125 



, (4) 
$125.84 

54 

50336 
62920 

$6795.36 



5. Multiply 874 by 21. Ans. 18354. 



i 



6. 
7. 
8. 
9. 
10. 

11. 

12. 



u 
u 
u 
u 



u 



294 by 57. Ans. 16758. 
1646 by 365. Ans. 600790. 
8432 by 635. Ans. 5354320. 
83 X 25 by 12 X 8. Ans. 199200. 
83X12 by 25X8. 
83X25X8 by 12. 
25X8X83 by 12. 
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18, If there are 365 days in each year, how many 
days has a man lived when he is 57 years old f 

An*. 20805 days. 

14. If a locomotive runs 25 miles an hour, 12 
hours in a day for 304 days, how many miles does it 
run in that time ? Arts. 91200 miles. 
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SECTION VIII. 

a 

TO MULTIPLY, MENTALLY, ANY NUMBER BET WHEN 12 
AND 20, BY ANY NUMBER NOT EXCEEDING 12. 



ii 
i 1 



1. Multiply 17 
bv 6 

42=6 times 7 
6 =6 times 10 



102=6 times 17. 



Multiply the units 
together ; set down 
the right hand fig- 
ure^), and carry 
the tens' figure in 
the product to the 



multiplying figure. (4 +6)= 10, the result is the 
I number of tens, to be placed on the left of the units. 
6 times 7 is 42. 4 and 6 are 10 (tens). 

2. Multiply 13 by 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12. 
13x7=91; 13X9 = 117; 13X12=156, 

3. Multiply 14 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. ! 
14X4=56; 14X6=84; 14X12^168. 

4. Multiply 15 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 
15X6=90; 15X9 = 135; 15X12 = 180. 

5. Multiply 16, 17, 18, 1 9, by each of the numbers 
2,3, 4, 5, 6, 7f 8, 9, 10, 11, -12. 

6. What cost 17 hundred weight of pork at 7 dol- 
lars a hundred weight t - 

7. If 9 men can do a certain work in 18 days, in 
how many days can 1 man do the same ? 
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8. At $6 a barret, what cost 19 barrels of flour. 

9. At $7 a hundred, what cost 14 hundred feet of 
boards? 16 hundred feet? 

10. If a stage coach go 6 miles an hour, how far 
will it go in 13 hour* ? 17 hours ? 19 hours ? 
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SECTION IX. 



to mum3plx mentally, an t two numbers bstwsxn 

12 and 20. 



1. Multiply, 17 



by 16 

42 
6 
1 
10 

Ans. 272 



Here first we have 42-, 2 
units and 4 tens. Besides 
the 4 tens, there are (d + 7+ 
10) tens-, Hence, Multiply 
the unit figures together, set 
down the units of the pro- 
duct, and add the tens in the 
partial product to both the 
unit figures, and increase the sum by 10; place the 
result on the left of the unit figure first obtained. 

2. How many is 13X16? 3X6 contains 8 units, 
and 1 ten to add to (3, 6, and 10) tens, making 20 
tens and 8=208. Ans. 

3. How many is 17x19? 39 tens and 3—323. 
Ans. 

4. Multiply 13 by 13, 14, 15, 16, 17, 18, 19, 20, 
13X13 = 169; 18X17=221; 13X19=247. 

5. Multiply 14 by 13, 14, 15, 16, 17, 18, 19, 20. 
14X14 = 196; 14X18 = 252.. 

6\ Multiply 1&, 16, 17, 18, 19, by 13, 14, 15, 16, 
17, 18, 19. 
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SECTION X. 

APPLICATIONS OF THE LAST TWO SECTIONS. 



I 1. At 15 oente a yard for calico, what cost 8 yards ? 

| 9 yards? 13 yards? 17 'yards? 10 yards. 

] 2. If 17 men build a wall in 14 days, in how many 

| days could 1 man build it ? 

J 3. Paying 1 8 cents a piece for brooms, now much 

! would 6 brooms cost? 0? 10? 14? 17? 19.? 

I 4. At 7 cents a yard for ribbon, what cost 15 yards ? 

} 16 yards? 17? 19? 20 yards? 

! 5. If a steamboat moves Id miles an hour, how far 

; will it move in 6 hours? 9 hours? 12 hours? 16 

} hours ? 1 9 hours ? 

i 6. At IS dollars a ton, what cost 3 tons of hay? 

! 7 tons? 12 tons? li tons? 16? 18? 10 tons? 

| 7. Two men start from the same point and move in 

| opposite directions, one 8 miles an hour, the other 9 ; 

\ bow far apart will they be in 2 hours f in 3 hours ? 

; 5 hours? 9? 12? 14? 17? 18? 19? 20? 

\ 8. A train of cars moving 25 miles an hour, passes 

\ a stage coach going 8 mile* an hour,- in the same di- 

| rection how fnr ahead of the stage will the xsars be in 

I 1 hour? in 2 liijunf in 7 hours? 12? 13? 15? 18? 



| 9. If 1 buy 8 tons of hay at 12 dollars a ton, and 

5 sell & tubs at 15 dollars a ton, and 3 tons at 11 

| dollars a ton, how muck shall I gain ? 

i Solution. 8X12^=96 dollars cost. 

' '5X15=75; 3X11=33: 75X33=K>8 dollars 

J received. 

) 108—^6=12 dollars pained. An*< Bul> better 

r thus ; 
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15 — 12=3 dollars pain on each of 5 tons, makes 15 
dollars gain. 

12—11 = 1 dollar loss on each o/S tons, makes 3 
dollars loss. 

15— 3=J2 dollars excess of gain over the loss. 

Ans. 12 dollars. 

10. Bought 15 pounds of butter at 14 emits a 
pound, and 17 pounds at 18 cents a pound, and sold 
the whole at 19 centa a pound, bow much was the 
gain t Ans. 75+17—92 cents. 

If the whole had been sold at 17 -cents a pound, 
what would have been the gain or loss f 

Ans. 28 cents gain. 
If the whole had been sold at 16 cents a pound, 
what would have been the gain or loss ? 

Ans, 4 cents loss. 

11. If one man works 12 months for 14 dollars a 
month, and another for 19 dollars a month, how much 
more does the second man earn than the first ? 

Ans. 60 dollars. 

12. What is the amount of two men's wages for a 
year, or 12 months, the one at 14 dollars a month 
and the other at 16 dollars. 

• Ans. (14 + 16)X12=30X12. 

13. A man made 14 pounds of maple sugar, worth 
15 cents a pound, and mixed with it 16 pounds of 
Muscovado sngar at 8 cents a pound, and sold the 
whole at 15 eents a pound; how much did he gain 
by the mixing. • 

14. The interest of one dollar for one year in New 
York, and Michigan is 7 cents ; how much, is the in- 
terest of 2 dollars for the same time ? How much is 
the interest of 12 dollars! of 15 dollars f of 19 

; dollars? 

i' . i 
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15. What is the interest' of 3 dollars for 2 yean? 
4 dollars for 3 jean ? 7 dollars for 2 years ? 
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SECTION XL 

TO MULTIPLY BY 10, 100, &C. J T&AT. IS, BY 1, WITH 

CIPHERS ANNEXED. 

Annex to the multiplicand as many ciphers as there 
are ciphers in the multiplier. 

Note.— To annex is to place after, or at the right hand ; m 
to prefix is to place before, or on the left* 

When there are ciphere on the right hand of either 
or both* the factors. 

I. — Place the numbers so that the right-hand signifi- 
cant figures shall stand under each otherpand the ci- 
phers at the right hand. 

II. — Multiply Uie significant figures together^ and 
annex to their product as many ciphers as there are 
on the right hand of both the factors* 

1. Multiply 250, by 10, 100, 1000, 10000. 

Am. 2500, 25000, 250000, 2500000. 

2. , Multiply 370 by 20, 200, 2000. 

Am. 7400, 74000, 740000. 

3. If each soldier is an expense to th* country of 
150 dollars a year, what is the expense of 100 soldiers f 
1000 ? what would be the expense of an army of 
50,000 men ? Arts, to the last* 7509000 dollars. 

4. What is the worth of 120 acres of land at 45 
dollars an acre \ . Ans. 5400 dollars. 

5. How nmny hills of corn in 1 10 rows ; each row 
containing 350 hills t Ans* 38500 hills. 



I 

Y4 ' MULTIPLICATION. [ 

4. How many letters are there in a book of 400 
pages, having 50 lines on each page, and 60 letters in 
each line? . 

7. How many persons can be seated in a room j 
having 68 seats, each of which will accomodate 120 » 
persons? Ans. 8160. J 

8. If 50 cars, each car carrying 50 passengers, pass \ 
daily over a certain road, how many passengers are i 
carried ? \ 

9. How many wagons, each carrying a ton, would \ 
furnish freight for 100 canal boats, each receiving 100 J 
tons ? j 
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section xn. 

QUESTIONS TN MULTIPLICATION. ' 

1. At 6 cents a pound for veal, what cost 23 j 
pounds ? 28 pounds, 34 pounds ? 87 pounds? j 

Ans. $1.38; $1.68; $2.04; $2.22. j 

2. At 8 dollars a ream for paper, what cost 25 \ 
reams? 36 reams? 47 reams? I 

3. At 3 cents a mile, what must a passenger pay t 
for riding 56 miles ? 67 miles? 78 miles ? 94 miles ? j 

4. If a ship sails 7 miles an hour, how far will it ] 
sail in 24 hours ? in 3 days «nd nights ; that is, in j 
3 X 24 hours Kin 4 days and nights ? 

5. At 9 cents a yard for cotton cloth, what will 1 
piece cost, containing 31 yards? What will 3 such 
pieces cost? Ans. $8.37. 

6. At 6 cents a pound for nails, what cost 16 
pounds? 
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25jK>unda? 56 pounds? 78 pounds? [ 

Ans. 90 cents ; $1.50; $3.36 ; $4.68. [ 
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7. At 7 cents a pound for lead, what will 34 pounds 
cost? 38 pounds? 47 pounds? 73 pounds? 

Ans. $2.38; $2.66; $3.29; $5.11. 

8 At 67 dollars a head, what will 3 horses amount 
to ? 5 horses ? 7 horses! 12 hones ? 

9. In 9 loads of o.its, each containing 57 bushels, 
how many bushels \ {low, many bushels in 1 2 loads ? 

10. At 12 dollars an acre for laud, what will 58 
acres cost ? 67 acres ? 86 acres ? 

Ans. $696 ; $804'; $1032. 

11. What cost Co barrels of flour, at $7.25 a bar- 
rel? Ans. $471.25. 

12. What cost 125 acre3 of land, at $37 an acre? 

Ans. $4625. 

13. What cost 148 yards of broadcLth, at $2.28 a 
yard? Ans. $337.44. 

14. What cost 48 cords of wood at $2.75 a cord ? 

Ans. $132. 

15. If an acre of land yields 57 bushels of corn, 
how many bushels are obtained from 36 acres? 

Ans. 2052. 

16. How many gallons are contained m 106 hogs- 
heads, each hogshead containing 63 gallons ? 

Ans. 6678. 

17. In 1 mile are 320 rods; how many rods in 
40 miles? Ans. 12800. 

18. In 1 quire of paper are 24 sheets; how many 
sheets in a ream of 20 quires? Ans. 480. 
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CHAPTER V. 

DIVISION. 

SECTION L 

1. How many oranges, at 4 cents' apiece, can you 
buy for 12 cents? 

Solution. — 1 orange costs 4 cents ; how many oranges cost 
12 cents? 

As many as the number of times that the price, 4 cents, 
is contained in 115 cents, which is 3 times. Ans. 8 oranges. 

Proof. — 8 oranges, at 4 cents apiece, cost 3 times 4 cents, 
12 cents. The pupil should give the reasoning process on 
each question, till he can give it readily. 

2. If 3 oranges cost 12 cents, what will 1 orange 
cost? 

Solution. — Since 9 oranges cost 12 cento, 1 orange costs 
one third of 12 cents ; as many cents as the number of times 
that 3 is contained in 12, which is 4 times. Ana. 4 cents. 

3. At 6 cents a pound for veal, how many pounds 
can you buy for 42 cents ? for 24 cents ? for 54 cents ? 

4. If 1 pounds of veal cost 42 cento, what will 1 
pound cost? 

5. How many pairs of shoes, at $3 a pair, can you 
buy for $24? 

6. If a man travels 45 miles in 9 hours, how far 1 
does he go in 1 hour? 

7. If you pay $30 for 6 reams of paper, what is the 
price of 1 ream ? 
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8. If 1 man can do a certain work in 20 days, in 
how many days can 4 men do it ? 

9. How many yards of cloth, at $3 a yard, can be 
bought for $15? 

10. If #18 will pay for 6 yards of cloth, what is ; 
the price of 1 yard ? 

The process of finding how many times one num- 
ber is contained in another, is called Division. 

The number to be divided is the Dividend. 

The number to divide by is the Divisor. ; 

The result is the Quotient: it shows how many I 
times the divisor is contained in the dividend. 

The part of the dividend, less than the divisor, 
sometimes left after division, is the Henvainderl 

Ex. — 4 is contained in 23 5 times, and 3 remains. 
Here 4 is the divisor, 23 the dividend, 5 the quotient, 
and 3 the remainder. 

The short horizontal line between two dote (^r) is 
\ the sign of division, as it shojvs that the number on. 

!* the left of it is to be divided by the number on the 
right; as 12-7-4=3. Twelve divided by 4 is equal 
to 3 ; or 4 is in 12 3 times. 
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When the divisor it 1, the quotient is the saris as the divi- 
| dend; as, 1 is in 5, 6 times. 

t When the divisor is greater than 1, the quotient is as 
' many times less than the dividend, as, 4 in 12, 3 times, where 
3 is as many times less than 12, as 4 Is greater than 1. 

When the divisor is a fraction, less than 1, the quotient is 
as many times greater than the dividend; as, one fourth of 
a unit is contained in 1, 4 times; in 2* 8 times; m 8,12 
times. 

Division may be performed by successive subtractions ; as, 
How many times is 4 contained in\2t Subtracting 4 from 
12, we have the remainders, 8, 4, 0; three subtractions, and 
remains. Thus, dmision is a short way of performing see- 
; ; eral subtractions. 



78 division. 

11. If 2 quarts of strawberries cost 12 cents, what is 
the price of 1 quart ? At 6 cents a quart for straw- 
berries, bow many quarts can you. buy. for 12 cents? 

12. At 12 cents a yard for cambric, bow much can 
you buy for 24 cents ? 

13. How many dozen eggs, at 12 cents a dozen, can 
you buy for 48 cents ! 

14. At 9 cents a yard for calico, how much can you 
buy for 27 cents ? 

15. If 5 pencils cost 30 cents, what is the price of 1 j 
pencil t . J 

16. At 6 cents 'apiece for pencils, how many can j 
you buy for 30 cents ? j 

17. "At 48 cents for 6 yards of ribbon, what is the | 
price of 1 yard ? { 

18. At 8 cents a yard for ribbon, how much can you } 
buy for 48 cents ? 

19. James paid 56 cents for 8 pine apples; what 
was the price of 1 pineapple ? 

20. Paying 7 cents apiece for pine apples, ht>w j 
many can you buy for 56 cents ? 

21. Mary paid 28 cents for thimbles at 4 cents 
apiece ; how many did aho buy i 

22. Jane paid 42 cents for primers at 6 .cents j 
apiece ; how many did she buy ? | 

23. If 6 yards of calico cost 54 cents, what is the j 
price of 1 yard | \ 

24. 63 is how many times 7? how many times 9 ? j 
Division is the reverse of multiplication. ^Tke i 

dividend is a product — the divisor is one of its factors, \ 
given ; and the quotient is the other factor, sought. 
This is seen in the following table, which is the multi- 
plication table reversed. The pupil should become 
perfectly familiar with it 
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DIVISION TABLE. 
3 4 5 6 



* 



D 

6) 

•) 

7) 

8) 

9) 
10) 

11) 
18) 



2 
3 

4 
5 

6 

7 

8 

9 

10 

11 

12 



4 
6 



6 
9 



8 12 

10 15 

12 18 

14 21 

16 24 

18 27 

20 30 

22 33 

24 36 



8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



10 12 

15 18 

20 24 

25 80 

30 36 

85 42 

40 48 

45 54 

50 60 

55 66 

60 72 



14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



16 
24 
32 
40 

48 
56 
64 
72 
80 
88 



18 

27 

36 

45 

54 

63 

72 

81 

90. 

99 



96 108 



2 3 



6 



9 
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Bead the table 2 in 2 once ; 2 in 4 twice ; 2 ia 6 
three times, &c. 

Taking the dividend 2, 3, 4, c*_ any number of times 
greater \ the quotient becomes as many times greater; as, 2-*- 
2—1 ; 4-I-2—2 ; 6-f-2»-3, «fc<^, through the table. 

Taking the divisor 2, 3, 4, or any number of times greater t 
the quotient becomes aa many times less ; as, 32-+- 2— -16 ; 
32-^4—8; 32-f-8— 4; 82-M6—2. 

Taking both divisor and dividend any number of timet 
greater or less, the quotient remains unchanged; 4-f-2— 2 ; 
8-+-4— 2; 12-*-6— 2; 16-5-8—2. 

1-1-4—2; 2-+-*— 4; 3-f-l— 6; that is 

A part of a unit is contained in a whole number more times 
thau a unit is contained in it ; a halt twice as many- times ; 
a third, three times ; a fourth, four times, <fcc., as,. 

To how many persons would $5 be ' distributed, if each 
person received \ of a dollar f 

An*. 4 persons to eath doHar ; 4X6— B0 persons. 
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8UHMARY OF THE PRINCIPLES OK DIVISION. 

Division i3 seeking for a multiplier, which being multiplied ; 
into the divisor will produce the dividend. 






Multiplying or dividing bdh ) 
Dividend and divisor by the > doc*, not affect the quotient. . 
same number ) 
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SECTION 1L 



1. If 4 lead pencils cost 20 cents, what will 1 pencil 

cost? 



Solution. — One pencil will cost one fourth as much as 4 
pencils. If 4 pencils cost €0 cents, 1 pencil Will cost one I 
fourth port of 20 ceuts, which is 5 cents ; for, 4 is in 20, 6 
times. 

2. Buying pencils at 5 cents a piece, how many 
can you buy for 20 cents? 

Solution. — 'The 20 cents will buy as many pencils as the 
number of times that the price of 1 pencil is contained in 20 
cents, 6 is in 20, 4 times. Am* 4 pencils. 

3. At 6 cents a quart for cherries, how many quarts 
can you boy for 12 cents ? for 24 cents ? for 18 cents ? 

4. At 4 cents a piece for oranges, how many can 
you buy for 1 6. cents ? 12 cents ? 8 cents! 

5. What is the price per yard of ribbon, if you buy 
3 yards for 21 cents ? 4 yards- for 28 cents ? 2 yards 
for 14 cents. 

6. If a boat moves 8 miles an hour, how long will 
it be in going 32 miles ? 16 miles? 24 miles? 
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7. If yoa set trees, 9 trees in a row, how many 
rows will 36 trees make ? 27 trees ? 18 trees. 

8. Ten cents make a dime ; how many dimes in 
40 cents ? 30 cents ? 20 cents ? 

0. How many miles an hour does a steamboat 
move, if it goes 33 miles, in 3 hours ? 22 miles in 2 
hours ? 44 miles in 4 hours ? e 

10. What is x the price per dozen for eggs, if 4 
dozen cost 48 cents ? if 3 dozen cost 36 cents $ if 2 
dozen cost 24 cents ? 

11. A man bought 4 pounds of meat, paid 37 
cents, and received 5 cents in change ; how much a 
pound did he pay for the meat t 

12. Mary bought 3 yards of cambric, paid 50 cents, 
and received 14 cents in change; how much a yard 
was the cambric? 

13. Jour chandeliers have 28 lamps lighted, and 4 
! lamps not lighted; how many lamps are there in 



each of the 4 chandeliers? 



> 
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FRACTIONS. 



James divided 5 oranges equally between his two 
sisters ; how many oranges did he give to each ? 

Solution. — 2 is in 5, 2 times, and 1 remains undivided. 
After giving them 2 oranges each, he must divide 1 orange 
into 2 equal parts (halves), and give each one half, * 

Ans. Two and one half oranges. 

2. Divide 8 apples equally among 3 boys ; how 
many ajpples will each have ? 
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8 is in 8, 1 times, and 2 apples remain undivided. Dividing 
each of the two apples into 3 parts (thirds), there 'will be 6 
pieces ; from which each of the three boys will have 2 pieces, 
as many as there were apples remaining over 3 times 2, or 
6 apples. Ans. Two and two thirds apples. 

When an orange, an apple, or any other unit is 
divided into^>ar&, the result is called a fraction. 

If a unit is divided into 2 equal parts, each is called 
a half ; if into 3 parts, a third ; if into 4 parts, a 
fourth, <fcc. Hence, halves, thirds, fourths, <fec, and, 
in general, numbers denoting parts, are units of an 
order inferior to whole numbers, and may be called 
fractional units, while whole numbers are integral 
units, of integers. _ 

A common or vulgar fraction is an expression for 
any part or number of parts of a whole number, writ- 
ten with two numbers, one above the other, and a Hue 
between them ; as, ^ (five sevenths). 

The lower number shows into how many parts the 
unit is divided ; it gives name to the parts, and is 
therefore called a denominator ; it shows the denom- 
ination of the parts. 

The upper number shows how many of the equal 
parts are expressed in the fraction ; it numbers the 
parts, and is therefore called a numerator; as, £• 
shows that a unit is divided into 8 parts, and 5 of 
those parts are expressed. 

When the numerator is less than the denominator, 
the fraction is less than 1, and is called a proper frac- 
tion ; as, f (three sevenths). 

When the numerator equals or exceeds the denom- 
inator, the value of the fraction equals or exceeds a 
unit ; and the expression is called an improper frac- 
tion ; as, ±, J. i 
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The numerator and denominator are the term* of 
the fraction. 

A mixed number is composed of a whole number 
and a fraction ; as; 5£ (five and one half). 

A whole number may be written in the form of a 
fraction, by writing 1 for its denominator; as, 3=f 
{three ones). 

If 5 boys share 1 orange equally, each will have £; 
if they Bhare 2 oranges, twice as. much, f ; for, 2 
oranges being divided into 5ths, would make 10 pieces, 
which would be 2 pieces to each of the 5 boys ; there- 
fore, f =2-=-a, f =3-r5 ; that is, 

A fraction expresses division; the numerator is the 
dividend ; the denominator is the divisor; and the 
value of the fraction is the quotient. 

TiierefOTe K V-=2 ; -¥=3*; V L=3 f * c -> that *> 
An improper fraction is reduced to a whole or 

mixed number, by dividing the- numerator by the de- 
; nominator* 

The fraction is a sign of division, and may at any 

time be used instead of (-J-) ; as ■y-=12-=-4=3. 

1. Divide each number from 1 to 24, by 2. 
Ans. 1-t-2=£; 2H-2=1 ;. 3-7-2*= l£ ; 4-7-2=2, 

<fec. 

One divided by 2 is one half; 2 divided by 2 is 
1, &c 

2. ^Divide each number from 1 to 36, by 3. 

3. Divide each number from 1 to 48, by 4. 

4. Divide each number from 1 to 60, by 5. 

5. Divide each number from 1 to 72, by 6. 

6. Divide each number from 1 to 84, by 7. 

7. Divide each number from 1 to £6, by 8. 

8. Divide* each number from 1 to 108, by 9. 



;! 
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9. Divide each number from 1 to 120, by 10. 

10. Divide each number from 1 to 132, by 11. 

11. Divide each number from 1 to 144, by 12. 
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SECTION IV. 

I. In an orchard there are 28 trees in 7 rows ; how 
many trees are there in eaeh row ? 

2* A man bought 12 sheep fur 78 dollars; how 
much a head did he give for them ? Ans. 6£ dollars. 

8. At 5 cents apiece, how many oranges can you 
buy for 40 cents ? 

4. What is the price per yard of calico, when 8 
yards cost 36 cents ? when 7 yards cost 84 cents ? 

5. At 7 cents a pound for beef, how many pounds 
can you buy for 28 cents ? Ibr 38 cents ? for 58 cents? 

Ans. 4 pounds ; 5% pounds ; 8f pounds. 

6. If 4 stage coaches carry 36 passengers, how 
many passengers are there in each coach ? 

7. A man, having 1 dollar, bought 9 pounds of 
beef, and had 19 cents left ; how much a pound did 
he pay for the beef? 

8. A. man paid 63 dollars for 7 tons of hay ; how 
much a ton was the hay ? 

9. If 2 shillings will buy 1 yard of cloth, how many 
yards will 7 shillings buy ? 

10. If a carriage moves 5 miles an hour, in how 
many hours will it.go 48 miles ? 

II. Four* pecks make 1 bushel; how many bushels 
will fill a peck measure 30 times ! 32 times ? 42 times? 

12. Eight furlongs make a mile; how many miles 
are there in 32 furlongs? 36 furlongs-? 41 furlongs? 
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13. If a man earn 7 dollars a week, in how many 
weeks will he earn 56 dollars ? 84 dollars ? 

14. If a man earn 84 dollars in 12 weeks, how 
much will he earn in 1 week ? 

15. At 2 cents apiece for apples, how many can 
you buy for 3 cents f for 4 cents ? for 7 cents % 

16. If a yard of cloth is worth 4 dollars, what is 1 
fourth of a yard worth ? 1 third of a yard ? 

Ans. 1 dollar ; IJ dollars. 

17. If 3 shillings will buy a bushel of corn, how 
much will 1 shilling buy ? 2 shillings ? 

18. What are the factors of 72 ? 

Ans. 8X»; 6X12; 3X8XB; 3X2X4X3; or. 
3X2X2X2X3. 

These small factors are found by first separating the num- 
ber into any two factors ; as, 8X9 ; then separating those 
into other smaller ones: thus, 8=2X2X2; and 9=8X3* 
therefore 8X9=2X2X2X3X3=72. ' 

19. What are all the small factors of 48 ? 

20. How many factors greater than 1 has 56 ? 

Ans. 4. Find them. 

21. Find the four factors of 24. 

22. FiDd the four factors of 90. 

23. Find the four factors of 54. 

24. Find the three factors of 63. 
2$. Find the five factors of 108. 
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SECTION V. 

A number composed of two or more whole num- 
bers greater than 1, as factors, is a composite number; 
as, 6, which is 3X2; and 12, which is 2X2X3. 
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A number which is not composite is called a prime 
number ; as, 2 and 3 are prime numbers, and are also 
the prime factors of 6. 

1. Find the prime factors of 60, 80, and 90. 

2. Find the prime factors of 84, 18, and 66. 

3. Find the prime factors of 120, 132, and 121. 

4. Find the prime factor* of 36, 144, and 72. 

5. Find the prime factors of .11 2, 200, and 300. 

6. If 8 is one factor of 9, what is the other factor ? 

An*. l£. 

7. 12 is how many times 11? Ant. \$ or l T y. 

8. 11 is how many times 12 ? Ant. 4i« 

9. 18 is how many times 3 ? how many times 5 ? 

10. 48 is how many times 3 times 4 ? Ant. 4. 

11. If 9 is a factor of 15, what is the other factor! 

12. James, having 18 dollars, has 4 times as many 
as William ; how many dollars has William ? 

13. A man laid out 17 dollars for cloth at 5 dol- 
lars a yard ; how many yards did be buy ? 

14. At 5 dollars a yard for cloth, how much can 
you buy for 1 dollar ! for 2 dollars ? 3 dollars ? dol- 
lars? 10 dollars? 

15. What is the price per barrel for flour, when 
you pay 14 dollars for 2 barrels? 21 dollars for 3 
barrels? 

16. Peter and John went to market together. Pe- :■ 
ter paid 56 cents for 8 pounds of beef, and* John 
bought 1 pound. How much should John pay? 

17. What cost 8 pounds of beef at 7 cents a 
pound? » 

!' 
i' 
i 1 
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SECTION VL 

The money value of a unit of any commodity, as 1 
pound, 1 yard, <kc, is called price ; and as a distinct- 
ive term, we will call the value of any number more 
or less than 1, the cost ; and the number of things 
whose cost is estimated, the quantity ; as, 

Quantity. Price. Cost. 

4 pounds at 10 cents per lb. =40 cents. 
•£ pound- at 10 cents per lb.= 5 cents. 

The cost=the priceXthe quantity; 40=4X10^ 
The priee==the cost—the quantity; 10=-*^. 
The quantity = the cost-- the price; 4==|£. 
Hence the following 

USEFUL RULES. 

I. — To find the cost of goods, 

Multiply the price by the quantity* 

II. — To find the price, 

Divide the coat by the quantity* 

III. — To find the quantity, 

Divide the cost by the price. 

The cost will always be of the same name as the 
price. The multiplier is always an abstract number ; 
and the product is of the same name as the multipli- 
cand. 

Therefore, since division is reversing the process of 
multiplication, 

The divisor and quotient will be, one of them, an 
abstract number y and the other will have the same 
name with the dividend, 

1. If 4 tons of hay cost 48 dollars, what is the 
price per ton 3 



88 division. 

3. At. 12 dollars a ton for hay, what quantity can 
you buy for 48 dollars 3 > 

3. What cost 4 tons of hay when the price is 12 
dollars a ton ? 

4. What will 9 hundred weight of beef come to, at 
7 dollars a hundred weight? 

5. Paid 63 dollars for 9 hundred weight of beef, 
what was the price per hnndred ? 

6. Paid 63 dollars for beef at 7 dollars a hundred 
weight ; how much did it weigh ? 

7. At 8 cents a pound for sugar, what will 12 
pounds cost ? 

8. A£ 8 cents a pound, how much sugar will 96 
cents pay for ? 

9. If 12 pounds of sugar cost 96 cents, wh^at is the 
price per pound ? 

10. At J 2 cents a yard for sheeting, what will 7-J- 
yards cost ? 

11. At 12 eentfr a yard, how much sheeting can 
you buy for 90 cents ? 

12. At 7 -J- cents a pound for cheese, what will 6 
pounds cost ? 

Solution* — 6 pounds at 7 oenta«=42 cents. 
6 pounds at I cent =* 8 cents. 
• By adding, 6 pounds at 7t cente=45 cents. Ana. 

13. If 6 pounds of cheese cost 45 cents, what is 
the price per pound ? • 

14." What is £ of 7 ? 

. i of 7=4 of 2 times 7=14-r3=4f. Am. 

That is— To take any fractional part of a number, 
multiply by the numerator, and divide by the denom- 
inator. 

Divide first by the denominator, when you can do 
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this without a remainder; as, f- of 15 is what num- 
ber? 15—3=5; 5X2=10. Ans. 

15. At 12-J- cents a pound for butter, what will 7 
pounds cost ! 

16. If 7 pounds of butter cost 87£ cents, what is 
the price per pound ? 

87£~7 = 12, and 3£ remain. 
3£-7-7=7-M4=4, Ans. 12£ cents. 
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SECTION VII. 

When the dividend is more than ten times the 
divisor, 

Divide the tens in tlu dividend^ for the tens in the 
quotient; then divide the tens that remain, if any \ 
with the units, for the units in the quotient. 

1. Divide 162 cents equally among 3 boys; how 
many cents shall each have ? 

1G2— 16 tens and 2. 

16 tena-i-8— 5 teas, and 1 ten remains; therefore, 

162-1-3—5 ten*, and 12 units remain. 

12-i-3— 4* Ans. 54 cents. 

2. If 3 boys receive 54 cents each, how much will 
they all receive ? * 

3. When railroad fare is 3 cents a mile, how far 
can you ride for $2.79 ? 

4. At 4 cents a mite, how far can you ride in a' 
stage coach for $2.64 ? 

5. At 1 third of a dollar a bushel, what will 84 
bushels of potatoes eost ? 05 bushels ? 1Q5 bushels ? 

6. Paying 1 .dollar for 4 yards of cloth, what will 
66 yards cost? 79 yards? 125 yards! 

Ans. to the last, 31£ dolors, or $31.25. 

8 # 
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7. What number multiplied by 9 will make 824 f 

8. How many times 7 is 245 ? -4»*. 35. 

9. How, many times 8 id 736 $ 

10. 335 is 5 times what number? Ans. 67. 

11. 9G0 is 3 times what number? 

12. When sugar is 11 cents a pound, how muck 
can you buy for $3.85 ? . 

13. What cost 35 pounds of sugar at 11 cents a 
pound ? 

14. How many weeks are there in 324 days? in 
242 days ? in 365 days ? 

15. How many days are there in 46 weeks, 2 
days ? in 34 weeks, 4 days ? in '52 weeks, 1 day ? 

16. How many barrels of flour, at $9 a barrel, can 
you buy for $1 3d? 

17. How many hats, at $3 apiece, can you buy for 
$45? 
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SECTION VIH. 

TO DIVIDE A LARGE NUMBER. 

First when the divisor does not exceed 12. 
• 1/ If 18707 cents, or $187.07 are equally divided 
among 5 persons, how much will each receive ? 

Operation. For convenience, place the divisor 

5) 187.07 on tbe left of the dividend. Each 

37.41 -a person must have 1 fifth part of the 

Proof 187 04 dividend. Bince 5 is not contained 

™ in 1 (hundred), there can be no 

hundreds in the quotient, 5 is in 18, (tens) 3 (tens) times, 

and 3 (tens) remain. Write 3 under the 8. The 3 
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tens remaining roust be divided with the next figure 
7 units, making 37 units of dollars, 5 in 37, 7 times, 
and 2 remains ; each one now has 37 dollars ; the 2 
remaining dollars must be divided with the next 
figure, 0, (dimes), making 20 (dimes), 5 in 20, 4 times ; 
write 4 under the dimes. Now, since no dimes re- 
main, divide the 7 (cents,) alone ; 5 in 7, 1 time, and 
2 remains. Write 1 under the 7, and finally divide 
the 2 by 5, making the fraction f. Hence the 
Answer, 3741f cents, or $37.41£. 

When the ,divisor does not exceed 12, the process is 
called Short Division^m which observe the following 

RULE. 

I. — Place the divisor <m the left of ike dividend, 
separate them by a curved line, and draw a, right line 
under the dividend. 

II. — Seek how many times the divisor is contained 
in the fewest figures of the dividend that will contain 
it, and place the result under the last figure taken, 
for the first figure of th4 quotient. 

IIL — If there is no remainder, divide the next 
figure of the dividend, but if there is a remainder, 
conceive it to be prefixed to. the next figure of the divi- 
dend before making the division. If any part of the 
dividend to be divided is lees than the divisor, write 
in the quotient, and consider that part as a remain- 
der. 

If there is a final remainder, write it over the di- 
visor to form a fraction, and join it to the quotient. 

Proof. — Multiply the quotient by the divisor, add 
in the remainder, and the result will be equal to the 
dividend. 
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EXAMPLES* 

N (2) ^ (3) (4) 

5)3256275 6)7236012 7)182343 

1 651255 1206002 26049^ 

5. Divide 46240 by 3 ; by 4, 5, 6, 7, 8, 9, 11, and 
12. 

Answers, 15413$; 11560, 9248, 7706& 6605J, 
5780, 5137f, 4203-ft, 8853-A% ' 

6. A has 20100 dollars. B has £, £ D i, E £ 
and F)as much money as A. How muclr have all j 
the six persons ? Ans. 42192 dollars. ' 

7. In the foregoing example, how many dollars 
have B, C, and D ? How many have E and F ? 

Ans. B, C, and D, $15792 ;. E and F $6240. 

8. 8 times 320 is equal to how many times 4 ! 

Aw. 620 times. 

But this is known without performing: the entire work 
thus. 8 times 6—4 times 12 ; 12 being twice 6 while 4 is 
half of 8, TherWoro, 

8 times 320*-4 times 640 : 640 being twice 82a 

0. 8 times 320 is how many times 4 ? 
8 times 320 is how many times 2 ? 

10. How many barrels of flour, at $6 a barrel, can 
you buy for $1944 ? Ans. 324. 

11. There are 7 days in 1 week ; how many weeks 
in 14 days? in 21 days? in 728 days? Ans. 104. 

12. When land is $9 an acre, how many acres can 
you buy for 18! for $1300? Ans. 133$. 

13. If 6 yards of cloth make a^suit of clothes, how 
many suits will 1953 yards make? Ans. 325$. 

14. 83259 is how many times 9 ? Ans. 9251. 

15. 7268 is how many times 7 ? Ans. 1038. 
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SECTION IX. 
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Long Division is when the divisor contains several 

figures. 

1. At 27 dollars per acre, how many acres of land 

can be bought for 25542 dollars ? Ans. $46 acres. 

Set the divisor and divi- 

Div. Divid. Quotient. deod as before, but the quo- 

27)25542(946 tient on right, 27 (dollars) 

243 = 1st product is contained in 255 (hun- 

"l24=tens. dreds of dollars) 9 (hun- 

l og —2d prod. dreds) times ; found by trial ; 

■ \/ * write 9 for the first figure 

llo oa a of the quotient. To know 
162== 3d prod. hQW much remain8 of the 

t 000=rrera. 255 (hundreds), multiply 

27 by 9, and subtract the 
product fronf 255; 27X9=243. £56—243=12 
(hundreds), remaining ; annexing the 4 tens in the 
dividend, we have 124 (tens), in which 27 is contained 
4 (tens) times, for the next quotient figure. 27 x 
4=108; 124—108=16 (tens) remaining. Annex- 
ing the 2 units in the dividend, we have 162, in which 

! 27 is contained 6 times; for, 27x6=162. There- 
fore, the quotient is 046 acres. 
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PROOF. 



900 acres at $27 per acre— 243 hund. dol.— 1st prod. 
40 acres " " **— 108 tens of dol.— 2d prod. 

6 acres " *' — 162 dollars— 8d product. 

946 acres " « —25542 dollars, by addition. 
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Hence, we infer tbe following 

RULE FOR LONG DIVISION. 

I. — Place the divisor at the left of the dividend, 
draw a curve line between them, and another curve 
line on the right of the dividend. Seek how many 
times the divisor is contained in the fewest figures of 
the dividend that will contain it, and set the result at 
the light of the dividend for the first figure in the 
quotient. 

II. — Multiply the divisor by this figure, subtract 
the product from the figures divided, and to the re- 
mainder annex the next figure of the dividend, for a 
new partial dividend. 

III. — Divide this number as before, for the next 
quotient figure, multiply, subtract, annex the next 
.figure of the dividend, divide the partial dividend so 
formed, d'c, till all the figures of the dividend are an- 
nexed and divided, and the final remainder found, (if 
any), .which place over the divisor to form a fraction ; 

Proof of division. 

1. To tbe product of the divisor and quotient, add 
the remainder ; the result is equal to the dividend. 

2. Subtract the remainder (if any) from the divi- 
dend, and divide -by the quotient ; the result will equal 
the divisor. 



EXAMPLES. 



2. Divide 315281 by 23. 

3. Divide 826052 by 75. 

4. Divide 146582 by 237. 

5. Divide 10323 by 37. 

6. Divide 10323 by 279. 



Ans. 13707*1. 
Ans. 11014^. 

Ans. 618^f 
Ans. 279. 

Ans. 37. 
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7. Divide 84314 by 798. Ans. 43. 
■8. Divide 42581 by 49. Ans. 869. 
9. Divide 16758 by 57. Ans. 294. 

10. Divide 26598 by 62. Ans. 429. 

11. Divide the 7tb, 8th, 9th, lOtb, each by its 
quotient 

{ ~ 

SECTION X. 

1 When the divisor has ciphers on the right. * 



Cut off the cipliers from the right of the divisor, 
and cut off as many figures from the right of the 
dividend. Divide the remaining figures of the divi- 
dend by the significant figures of the divisor, and to 
the remainder annex the figures cut off from the divi- 
dend, for the true remainder. 

1. Divide $2393 equally among 50 men: how j 
many dollars will each receive ? 

Ans. $47t& or $47.86. 
Operation. The divisor is a composite 

5|0) 239[3 * number, 10X5. To divide 

47|jf rem. by 10, cut off one figure ; the 
Ans. 47 4 - a quotient is 239, and 3 re- 

mains ; dividing 239 by 5 the 
quotient is 47, and 4 remains. But this remainder is 
4 tens, while the first is 3 units. Therefore annex the 
first remainder to the second ; and the result 43 (4 
tens and 3 units), is the true remainder. 
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2. Divide 1078000 by 11000. Ans. 98. 
8. Divide 40167 by 180. Ans. 223WV- 
4. Divide 876432 by 980. Ans. 894} j|. 
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5. Divide ?32412 by 98700. Am. 7, and 41512 
rem. 



6. Divide 97632 by 5300. Ant. 18, aod 2232 



rem. 



7. Divide 25070 by 10, 100, and 1000. 

Arts. 2507, 250^, 25 T J$ T . 

In this case, we have only to oat off as many figures from 
the dividend at the right, as there are ciphers in the divisor, 
the remaining figures on the left are the quotient, and those 
at the right are the remainder. 

8. Divide 352 by 10, and by 100. 

Am, Soft and 3-ffw* 

9. How many boats are required, to carry 10000 j 
; tons of coal, if each boat carries 50 tons. 
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SEQTION XL 

1. How many yards of cloth, at 25 cents a yard, 
can be purchased far $3 ? 

Statement. — (1), 25 cents— price of 1 yard ; 

(2), 300 cents— cost of how many yards? 

Equal quantities, multiplied by equal multipliers, make 
equal products. Therefore multiply both parts of the first 
equality by such multiplier that we shall have 800 cents, in 
place of 25 cents. What is that multiplier ? It is the num- 
ber of times that 20 is contained in 800, which is 12. Multi- 
plying, we have the proof 

25X12 (cents)— cost of 1X12 (yards); or, 800 cents— cost 
of 12 yards. An*. 12. 

2. At $8.05 an acre, how many acres of land can 
be purchased for $161 ? Am. 20 acres* 

3. At $1 .125 a yard, how many yards of cloth can 
: be bought for $234 ? Ans. 208 yards. 
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4. If 15 iirkinsof butter, each containing 25 pounds, 
are sold for $60, what is the price per pound ? 

<<4itt. 16 eents. 

5. If 27 acres of land cost $408,375, how much is 
the price per acre ? 

Statement. — 1408.375— cost of 27 acres ; 
how muck— price of 1 acre f 
If we divide the terms of the statement by 27, we hare 
$408.375+27— cost of 27-#-27— «cost of 1 acre. 

$408,375+27—115.125. Ant. 

6. If 119568 men are divided into 106 regiments, 
how many men are in each regiment 2 Am. 1128. 

7. If a locomotive runs 97344 miles in 576 days, 
how far is that for each day J Ans. 169 miles. 
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SECTION xn. 

1. If 8 times 3 is 24, 16 times 9 k how many 
times 24 I 

IS times 3 is 48, which is 2 times 24; 2 times 8 times 
8—16 times 3—48. That is, 16 times 8 is twice as great a 
number as 8 times 3 ; because 16 is 2 times & 

So also 15 times 328—5 times 8 times. 328. That is, 

Two number* that consist of the same factors, are 
equal; and if one factor of a number is made 2, 3, 
or any number of times greater or less, the product 
becomes as many times greater or Use. 

2. If 6 times 0=54, 2 times 9=sh0w many times 
54? 

3. If 8 yards of cloth cost 27 dollars, 16 yards will 
cost how many times 27 dollars f Ans. Twice. 

4L If (See Ex. 8) 8 yards cost 27 dothus, (or 16 
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yards cost 3X27 dollars,) how many dollars will 16 
yards cost ? 

5. 8 iff how many times 3 ? The number of times 
that 8 is in 8, is 2f or *f y or the third part of 8. Since 
the third part of 1 is £, the third of 2 is f, and the 
third of 8 is f. 

6. 3 is how many times 8 ? 3, which is leas than 
8f is a part of 8. * Ans. $•. 

7. 11 is what part of 9 ? 11 « more than 9; 
therefore an improper fraction of 9. Ans. ty. 

8. 9 is how many times 11, or what part of 11 ? 

9. 27 is what part of 13? 

10. 23 is how many times 17 ? 

11. 17 is how many times 23 ? 

12. If 17 dollars will buy a certain quantity of 
cloth, how many times the same quantity will 23 dol- 
lars buy? Ans. -ff. 

13. If 51 yards of cloth cost 17 dollars, how much 
cloth can you buy for 23 dollars ? 

Solution. — 23 dollars will pay for ff as much as 
17 dollars ; -ff- of 51 yards =23 times -frof b\l yards 
=23 times 3 yards=6d yards. Ans, Or, 

If 17 dollars buy 51 yards, 1 dollar will buy T ^ 
of 51 yards , which is 3 yards ; and 28 dollars will 
buy 23 times as much as 1 dollar. 

23 times 3 yardszzzGQ yards. Ans. 

14. If 8 yards of eloth cost $4, what will 7 yards cost? 
-§* of $4, which is the same as 7 times \ of 1, or 4 

ft'mes •} o/ 1 =^ s A=;t8|. Jto*. 

15. If a staff 4 feet high cast a shadow 7 feet long, 
how many times the same height is a steeple which 
casts a shadow 20O feet ? 

16. If a steeple is -^ of 4 feet high, how many 
feeliiigk is it ? 800H-7=114f feet Am. 
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| 17» If 5 barrels of flour cost a certain stun, how I 
J many times that sum will 2* barrels cost? Ans. ■£ j 
j of it. Then if the 5 barrels cost $20, how mnch will | 
t 2 barrels cost ? $20 X 2—5 =$52 + 5 =$10,40. Am. \ 
] 18. If 10 barrel* of flour cost $52, what cost 2 
j barrels? 

j 19. If 4 men do a piece of work in 5 days, in what i 
J part of 5 days would 3 men do it ? If a number of I 
] men do a piece of work in \ of 5 days, in how many : 
j days would they do the whole ? 
j 20. If a quantity of provisions will serve 5 men 7 
\ days, how mauy days would it serve 9 men ? 
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i 1. James and William bought 40 marbles, but 
| James paid for 10 more of them than William ; how ; 

* mawy shall James have ? 

# Solution, — Setting aside the 10 which belong to James 

J alone, 40 — 10—30 belong equally to each, 80-f-2— »15, are ' 
; William's, 15-f<10*»25, are James! 
j Proof, 15-+ 35— 40, the whole. 

2. Henry and John, 50 rods distant from each 
other, set out at the same instant and ran to meet 
each other ; on meeting, it was found that Henry ran 
3 rods farther than John. How far did each run? 

3. Henry, Peter, and Seth, have among them 86 \\ 
I cents, of which Peter has 5 more than Henry, and , 
: Seth has 1 more thrfh Peter ; how many has each ? 

Solution. — Set aside 5 cents for Peter, and 7 more than 6 ; 
' making 12 for Seth ; which are 17 for" Peter and Seth. The 
remainder 86—17—69 cents, are shared equally by the \[ 
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three. 69-*-S— 23 cents for Henry, 23+6—28 for Peter ; 
28+7—85 for Setn. 

4. A man undertook to cut a rope 100 feet long 
into 3 equal pieces, but found that the second piece 
was 4 feet longer than the first ; and the third, 2 feet 
longer than the second ; how long was the shortest 
piece ? 

5. Three espial pieces of land are together worth 
13 dollars an acre ; but the second is worth 2 dollars 
an acre more than the first ; and the third 5 dollars 
an acre more than the second. How much an acre 
is each worth? 

6. At a school district meeting, 64 men elected a 
trustee, 4 men were voted for ; B had 2 more votes 
than A \ C 3 more than B ; and D 8 more than C. 
How many votes had each ? 

7. A B C and D built a wall together. A worked 
1 day alone; then B commenced. When A and B 
had worked together 2 days, C commenced* When 
the three had worked together 3 days, D commenced, 
and the 4 worked together till the job was finished ; 
when they found that 66 days' work had been done. 
How many days did each one work, and how much 
shall each receive, for wages, at 3 -J- dollar a day ? 

Ans. A earned 28£ dollars; B, 27 dollars ; 0, 24 i ; 
dollars ; and D 19£ dollars. 

8. If to-day you have 5 shillings, and to-morrow 
receive 7 shillings, and then pay out 3 fourths of your 
money, how much will you have left ? 

9. If to-day you have 12 shillings, to-morrow ex- 
pend 3 shillings, and the next day expend 2 thirds of : 
the remainder, how much will you have left ? 

10. If you have 50 dollars, and' buy 5 barrels of 
flour at- 7 dollars a barrel, and 2 yards of doth, at $ 



dollars a yard, for how many days can you hire a car- 
penter at two dollars a day, with the remainder of the 
money ? Ana. 4$- days. 

11. A man haying 100 dollars paid 68 dollars for 
a horse, and half a dollar a week for 10 weeks, for 
pasturing him '; he reeeived 20 dollars for the services 
of the horse, and sold him for 90 dollars ; how much 
was the gain or loss on the horse ? 

12. If the standard foot should be so enlarged, that 
what is now 7 feet, should become 6, what would 5 
feet become? 1 foot would become 4; and 5 feet 
would become 5 fo'w*s-f-=30-r-7=4f. Ans. 

13. If 3 bushels of wheat are equal in value to 7 
bushels of oats ; how many bushels of oats are equal 
to 7 of wfyeat? 7 of wheats how mauy times 3 of 
wheat? 7-r-3=2i. 

Then 2% times 7= how many? Am. 16 J bushels. 
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CANCELLATION. 



Multiplication and division are the reverse- of each 
other, so that, if we multiply and divide by the same 
number, the two operations cancel or destroy each 
other ; as ... 

1. 9 times 7 divided by 7, is 9 ; written *^*=9. 
This is the same as 9 times ^f, (seven 7ths), or 9 X 
1=9. ' 

So also, a factor of the dividend may cancel the di- 
visor or a factor of it ; or a factor of either may cancel 
a factor of the other ; as, 
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2. ££&=£$*= 14 ; by cancelling 4 ; a factor of 8. 

3. ai|i = ax I =^i =: 3i^ ; by cancelling 4 from 

; 28 and 8. By rejecting the factor 4, the divisor and 
dividend are each £ as great as before ; but the quo- 
tient, which is the thing sought, is unchanged. * 

4. Divide the product of 12 X 35 X 8 by 21x4. 

First cancel 7 from 35 and 21, 

5 and 3 are left. Then 3 is in 
12, 4 times ; cancel 3, and take 
4 instead of the 12, from which 
$ is rejected. Then cancel the 
4s,and we have 5X8=40; If 

the factors of the- dividend had all been cancelled, and 

a divisor had been feft=c40, the result would have 

been the fraction ^\. 

When all the factors cancel each other, the result 

is |=1. 

3X2X0 30 
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a#x*»x8 
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=40. 
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5. 3X2X5=30 
3X2X0 30 



=--=6V 
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2X0 2X5 
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That is, cancelling a 
factor of any number, is 
dividing the number by 
that factor. 
Cancelling two or more factors of a number, is. di- 
viding by the product of those factors. 

The quotient consists of those factors of the divi- 
dend, that are not contained in the divisor^ Hence, 

When multiplications, or divisions, or both, are to 
follow each other, 

Indicate by signs, the operations to be performed ; 
cancel the factors common to the dividend and divisor, 
and employ the remaining factors. 

Note. — 1. A factor cancelled becomes equal to 1. 
2. A factor cancels its equal but once. 
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i 3. A factor may caned two or more others, whoa* product 

i 5*12 

} is equal to that oiie ; as,— 11^=5. 

j 6. What is the product of (77x25x7)-f-(3X 
\ 25)? ^n*. 175. 

I #0X25X7 • 

i * X *$ =25X7=175. 
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25 = 175. 
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| In the use of blackboards, the perpendicular line 
| may be used, setting the factors of the dividend on the 
{ right ', and those of the divisor on the left. 
J 7. If 14 pounds of beef cost 105 cents, what cost 
| 48 pounds ? 

\ 1 5 24 ^ ne 14th part 

I X00X40 of 105 cents = 

j -j2 — — =1^ X 24=360 cents,--4ns price per pound, 

} a which multi- 

| * plied by 48= 

j cost of 48 lbs. 

j Or, 48 times 105 cents = cost of 48 lbs., at^ 105 ;i 

i cents per lb., which would be 14 times too much; |; 

j Therefore, when a multiplication and a division are 

\ required, the result will be the same whichever is 

| done first. 

j 8. When 80 eggs are sold for I dollar, what will 

; 12 dozen cost? * Ans. 91.80. ' 

J- 9. If 6 quarts of currants cost 27 cents, what cost 

I 26 quarts? Ans. $1.1 7. 

} 1 0. What is the value of 36 X 48 X 100, divided by 

12X24X200? Divided by 9X96X10? Divided 

{ by 72 X 16 X 10 ? Answers. 3, 20, and 15. 

I 11. (56X99X8)-r-(6aX88)=howmany? 

\ Ans\ 8.. 
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12. Divide (20X6X49) by (24X35.) Jns. 7. 

13. Divide (990X50X6) by (108X220). 

Am. 12 J. 

14. If 5 men can do a piece of work in 12 days, in 
how many days will 3 men do it? 

Solution. — 3 men must have •&■ as much time as 5 men, •& 

_3 3 

of 12— 5X4— «26 days. Ans. by cancelling 8. 

15. If 24 pounds of beef .cost $2.16, what will 23 
pounds cost ? 23. pounds cost what part of the cost 24 
pounds ? Then #f of 21§=zwhat number ? Cancel 
24. Ans. $.2.07. 

16. If 13 yards of cloth cost $32.50, what will 14 
yards cost? Here cancel 13. Ana. $35. 

17. If 90 bushels of oats feed a certain number of 
horses 6 days, how long will 450 bushels feed them? 

Ans. 30 days. 

18. If 12 yards of cloth cost $48, how many yards 
can you buy for $112 ? Ans. 28 yards. 

19. If 15 bushels of corn are had in exchange for 
60 bushels of potatoes, how much corn may be had 
for 140 bushels of potatoes ? Ans. 35 bushels. 

20. If 13 pounds of tea cost $2.60 cents, what will 
25 pounds cost ? 

21. If 15 sheep cost $20, what will 36 sheep cost? 

Ans. $48, 

22. The Russian mile contains 1100 yards, and 
the English mile .1760 yards; how many English 
miles are equal to 176 Russian ? 

23. If John runs 25 rods while Henry runs 20, 
how far must John run to gain 15 rods of Henry ? 

Ans. 75 rods. 

24. If 42 cents buy 7 oranges, how many cents 
will 15 oranges cost ? 
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1. If an apple is divided into 20 pieces, what frnc- ; 
tion of an apple will 1 piece be! 3 pieces? 7 pieces? 
11 pieces? 

What fraction will 10 pieces be ? f£. 
But ten twentieths (££) of an apple are the same as 
; 5 tenths ; for every 2 twentieths will make 1 tenth, 
and 5 tenths of an apple are the same as 



1 half; since 5 is half of 10. 

Therefore if ^A^f* T ne numerator and denom- 
inator are called the terms of a fraction; and when 
the value of a fraction is written in the least numbers 
possible, the fraction is said to be in its lowest terms. 
: The last example shows that if both terms of afrac- 
' ' Hon are multiplied or divided by the- same number, 
the value remains the same. Hence to reduce a frac- 



tion to its lowest terms. 

Divide both terms of the fraction by any number 
that will divide them, and the quotients ogam in the 
same manner } as far as possible. 

2. Reduce f, A> -ff, AV, if, and -JHHK each to its 
lowest terms. Ans. £. 

3. Reduce A, +f, £+, it, ft, ff . Ans. f 

4. Reduce ft, if, ft, ff , ff .. Ans. f , 
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5. Reduce -A, +? ,' if, ff , £f. ^4«5. f. 

6. Reduce if, fi, |f, if, H- ^ns. A- 

7. Reduce f f, ff-, «, if, -ft\. .4ws. +f 
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> SECTION II. 

1. In -y (23 thirds) of an orange, are how many 
oranges? - 

Since 3 thirds of an orange make 1 whole orange, 
23 thirds witt make as many as the number of times 
that 3 is contained in 23, which is 7J times. Ans. 
7§- oranges. Hence, to change an improper fraction 
to a whole or mixed number. Divide the numerator 
by the denominator •, and the quotient will be the whole 
or mixed number required. • 

2. In *f- of a dollar, how many dollars"? 

3. In -^ of a yard, how many yard3 ? Ans. 18}. 
4'. A minute is -fa of an hour : in 132 minutes, how 

many hours ? 

5. An inch is tV of a foot: how many feet in 147 
inches ? 

6. How many feet in 200 inches ? 

7. In -%* of a day, how many days? Ans. 10/ 4 . 

8. What is -ri? +i? +f? 

9. 1 shilling is $£: how many dollars in 100 shil- 
lings? 

10. In '*$£■ of a month, how many months ? 

11. In -^ of a yard, how many yards? 

12. In -Wtf 1 of a wile, how many miles? 

13. In *££■ of an hour, how many hours? 

14. In A %*- of a week, how many weeks? 

15. In iff of a year, how many years ? 



1 



& 4%4»»»%*»»»%4 ^ 



» ilt» »>»» ii >w >»» >»» w> « »» *« o*>«>»»»»»»M>t— •»»»>»»< 



; 



FRACTIONS. 



SECTION III. 



lOfr 



1. In 7 oranges are how many thirds of an or- 



ange 



Since 1 orange contains 3 thirds, 2 oranges con- 
I tot /i furcce 3 thirds ; 3 manges, 3 ^'w« 3 ; and 7 
oranges, 7 times 3 thirds, which is 21 thirds, -V-=7. 
Ans. So also 7 J would make 2 1 thirds and 2 thirds, 
or -V. Therefore, 

To change a whole or mixed number to an im- 
proper fraction. Multiply the whole number by the 
given denominator, and to the product add the numer- 
ator ; write the result over the denominator, 

2. In 8f apples, how many fourths of an apple ? 

3. In 44^ yards how many half yards ? 

4. 16^- feet=l rod, make how many half feet? 

5. 21-J-H is what fraction? Ans. Vft 4 ? 

6. What improper fraction is equal to 13ir\ft- ? 

Ans. -Wf. 

7. Change 2o~?fc to a fraction. 

8. Change 34-rV to a fraction. 

9. Reduce 156/j to an improper fraction. 

Ans.&ii±. 



:: 



Ans. *jtf-, 



10. Change 20-H to a fraction ? Ans. •*-££* 
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SECTION IV. 

1. How much is twice -J- of an apple ? 
2* How much is 3 times £ of an apple ? 

3. How much is 3 times £ of an apple ? 3 times ■£• ? 

4. How much is 3 times -ft? 4 times ft ? 

5. How much is 5 times -ft of a foot? . 
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If a foot is divided into 12 parts, each part is 1 
inch; and 5 times -fig of afoot is -^ of afoot, or 10 
inches. Ans. 

How much is -A of 5 feet ? 

5 feet=5 x 12^=60 UicA«, or f f / A */ 60 *ncA«* m 5 } 

inches; and -A of GO inches is 10 inches, or |f of afoot. \ 

Hence, 5 times T 2 f is tJie same as T a 5 o/5=|f. i- 

6. How much is 24 times f, or £ of 24? { 
24 times £= V= 18, and £ of 24=3 times 6=18; 

since 6 is £ of 24. 

7. How much is 4 times •& ? Ans. £J , or £, 
4 times -sV is ^V, or £, and, # 
4 times -jft- is £ =5 times £, 

found by dividing the denominator 24, by the multi- j 
plier 6. 

8. How much is 3 times & ? A n8t £ • ^ times 

9. How much is 7 times ^ftr ? 5 times -s\ ? 

10. What part of a whole number is 11 times -ff\ 
9 times -g 4 * f 

Hence, to multiply a fraction and a whole number j 
together — * 

1.— Divide the denominator of the fraction by the 
whole number, if it can be done without a remainder, 
and place the quotient under the numerator (Ex. 7.) 
Otherwise, 

II. — Multiply the numerator by the whole number, 
and place the product over the denominator (Ex. 1, 
2, 4). Or, 

III. — Divide ike-whole number by the denominator, 
if it can be done without a remainder, and multiply 
the quotient by the numerator; the result (in this 
case) is a whole number (Ex. 6). 

If the numbers that compote the numerator and de- 
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nominator contains a common factor, cancel it by 
division; as, 

11. Multiply -f g by 30. Thus : i-Jf a=« *jl=JJI 
by canceling 12. 

12. Multiply iV by 8 ; tV by 7. Ans. -J, or 3£. 

13. What part of 1 is 7 times ■& * 5 times -^ ? 

14. What part of a bushel is 6 times f of a bushel ? 
Is it a proper or an improper fraction ? 

15. What part of a pound is -j\ of 21 pounds ? 

16. How many yards are there in f of 12 yards? 

17. How much is -ft\- of 40 ? -ft 1 , of 60 ? 

18. How much is $ of 369? H* of 2? i of 2 
times 369 ? 

19. What is 12 times ^ ? 12 times i of 36 ? 

20. A person owning ^ of a lottery ticket, will re- 
ceive how much, if the ticket draws $7 ? If the ticket 
draws $U? $16? 

•21. A lady, meeting; a beggar, gave her £ of what 
money she had : how much was that, if the lady had 
$10?'lfshehad$7? 

22. At 36 cents a buBbel, what cost -J- of a bushel 
of oats? What cost & of a bushel? What is 36 
times $3 9 times-}? 

23. At 44 cents a gallon for molasses, what will 
iV of a gallon cost ? -ft- of a gallon ? How much 1s 
44XfV 11X|? Ans. *?-~8i cents. 

24. At 42 cents a pound for cinnamon, what cost 
f of a pound ? £ of a pound ? f of a pound ? 

Howmuchis42Xf? 21 xf? 
. 25. At $£ a yard for silk, how much will 3 yards 
cost? 6 yards? 11 yards? 12 yards? 

26. If a man earn tf per day, how much will he 
earn in 3 days t iu 5 days ? 6 days ? 
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SECTION V. 



1. If lemons are 2 J cents apiece, how much will 5 
lemons cost ? - 

Solution. — & times 2| cents 1$ 5 times | cent and 5 L 

times 2 cents. 5 times | cent is f, or 2J cents ; and 5 t 

times 2 cents is 10 cents, to which add 2£, making 12£ J 

cents. Ana. Or thus : } 

2i=| cents=price of 1 lemon; 5 times |=- 2 ^=12J. j 

Hence, to multiply a mixed number and a whole num- j 

ber together.' Multiply the fraotion, and then the whole , 

number, and add the products together, or first reduce j 

the mixed number to an improper fraction. " The first \ 
method is best tor large aambersv 

2. Selling hats at 3J- dollars each, how many dol- 
lars wilt be received &r 4 hats? §X4=f =1£. , 

Ans. $13f. j 

3. At *3$ aptece, what would 5 hats cost? 11 * 
hats ? Ans. to the last, $37-J. 

4. If a canal boat moves 2 J miles an hour, how 
far will it move in 12 hours? in 17 hours? 

Ans. 46J miles. 

5. How many days are there in -ft of a month of 
30 days ? 

6. How many quarts are there in 4f gallons? 4 
quarfcs=l gallon. 

7. If a man sows 2£ bushels of oats on an apre, 
how many bushels will he sow on 10 acres? 11 
acres ? 

8. At $29 for 26 yards of cloth, how much will 
104 yards cost? 

9. If a man travels 2-^ miles an hour, how far will 
he go in 5 hours ? 8 hours ? 20 hours ? 

10. What is 5 times 6£? 5 times 6£? 
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11. What is 4 times 12£? 4 times 12}? 

12. How many yards in fl times 5£ yards ? 

13. How many bushels in 8 times 7f bushels? 

14. How many feet of timber aTe there in 7 sticks 
containing 12 £ feet each ? , 

15. How many acres are in 4 fields, each contain- 
ing l®i acres I 
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SECTION VI. 

1. A man owning -f of a mill, sold £ of his share ? 
what part of the mill did he' sell ? 

Solution. — 7x4=28, the product of the two de- 
nominators. If tlie mill were divided into 28 parts, (7 
times 4,) then j of the whole would be ,28-7-7^4 of 
{ those parts, that is, 1=^ which tliB man owned, and 
} of those 4 parts is 1 part= 3 l f , which he sold. Am. 

f\. Hence ± of j=^V the numerator being 1, or once 
and the denominator 4 times 7. 

2. A boy having ^ of a dollar, gave J of his money 
for a knife, what part of a dollar did the knife coat, 
him? 

3. " What part of an orange is £ of ■}- of an orange ? 

4. How much is £ of £ of a foot ? What part .of a 
foot ? How many inches, ? 

5. How much is £ of £? iof£? iofiV? 

6. How much is i of .J-! i of j? i of i? rV 
of^t 

7. How much is -ft of-rV* -trot-frl tVo^? 

8. How much is rtr of "5+t ? rhr of t»t t 

9. How much is -nrVo of "At * ^3+* of tHt 3 
10. How much is -n^r of tjShf ? t!t of t4t A 
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SECTION VII. 

1 A man owning \ of a mill, sold -J- of his share ; 
| what part of the mill did he sell i 

i Stdutiofc — By the last section, when the man owned 
} I and sold J of his share, he sold ¥ * ff of the whole. Bat j 
J | of 4 must be 5 times as much as J of |, Therefore it : 
j is 5 times ^ ¥ , which is 3 5 £ . That is, i of 4=^f» or ii 
{ =£- 4 ; in which the two numerators are multiplied 

j together, and the two denominators are multiplied 
J together. 

2. How. much is f of ±J ■? of + 1 ; 

3. How much is.-j- of \ \ + of f f ' 

4. What part of a foot is £ of £ of a fool ? How 
] ; m any inches ? 

j 5. j of the stock on a' certain farm consisted of 
i cows, and the owner sold i of them; if the whole 
; number of animals was 15, how many. cows did he 
sell? How- many, if the whole number was 30! 
How many if the whole number was 45 1 Could the 
whole number have been any less than 15, or any \ 
number between 15 and 30 ; or between 30 and 45 ? ' 

6. What part of 100, is £ oT& of 100 ? 

7. What par. of 1 is I of A of If 

8. What part of 3 is | of ift- of 9 ! 
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section vm. - . 

1. A man owning f of a mill, sold £ of his share ; ; 
what part of the null did he sell ? i 

Solution.— "Whin the man owned \, and sold J of his : 
share^he sold ^ of the whole; bat if he. sold f of his 
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share, he sold 3 times ^ f , which is •£$ of the whole, 
Then, J of -?= 4 3 *?, 11 Therefore, 

„ To find the value of a fraction of a fraction, Multi- 
ply the numerators together for a new numerator, 
and the denominators together for a new denominator. 

2. How much is f off? £ of £? f of f ? f of f ? 

3. How much is \ of f f -ft- of -ft! f of -ft-1 

4. How muchis f of *? £ of tfrl 

5. How much is •§ of f of f ? , 

Solution.— * s of 2=^; and f of ^==|8 == _3 j . ^^ 
Therefore f of § of f =g|g==£« ; hut if we cancel 2 
and 3, the result is fV, in its lowest terms. 

6. When apples are $£ a bushel, what will £ of a 
bushel cost ? 






§ of a bushel will cost | times the price, or § of the 
price of 1 bushel ? Ans.%^. 

This last answer $^=$^=3:15 cents. The price, 
$}=25 cents, — and J of 25 cents =15 cents. 

A fimple fraction has one numerator and one de- 
nominator ; as, ■$■,•}, •£, -f. 

A compound fraction is & fraction of a fraction, or 
several fractions connected by the word of; as, £ of 
f;£of-fof£. 

The foregoing examples show that, 

A compound fraction is the same as the product 
of two or more fractions ; that is, the word of y is the 
sign of multiplication. 

The same is true in relation to whole numbers ; as, 
tans of tens are hundreds. 

Hence, To multiply fractions together, or to reduce 
a compound fraction to a simple one. v 

Multiply the numerators together for a new numera- 

lb** 
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tor, and the denominators together for a new deiumi* 
nator. 

Mixed numbers must be prepared by reducing them 
to Qmprtper fractions. 

Note.— In applying this rule, there is great advan- 
tage in cancelling common factors. 

7. Multiply -f by f . Arts, f , by cancelling the 7s. 

8. How much is f off of J off? 

9. Multiply together 7, f , f , and i 6 r of if. 

Ans. 1. 

i 1- t $ $ U 

TIws: 1 * t 11 it 

10. Multiply 2f by 3f . 

Reduce mixed numbers to improper fractions* 

1 1. Multiply 8f by f, (Cancel 7.) ^liw. 3f . 

12. Multiply If by 2f, u4tw. 3^. 
Multiply i of 3 by f of 6. f of 4 by f of 5. 

An*. If. 
14 15 
111119 • 3 1 6 r ^' b ^ ^w^Eng 2. 

13. Multiply f of 4f by f of 3f. Am. If. 

14. Find the continued product of f of f , 7, 5f , and 
f off. -4»*. 4Vr- 

15. Multiply together 2£, 6f , 3f . 
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SECTION IX. 

1. If 2 yards of calico coat |f> what cost 1 yard! 

Solution — 1 yard will cost 1 half as mnch as 2 yards ; 
; 1 of $$ is $f. Ans. ; by dividing the numerator of J by 
a. This is dividing the fraction } by 2.' 
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2. If 3 bushels of apples cost tf , what will 1 bushel 
cost! 

3. If 4 yards of cloth -cost $J-§ , what will 1 yard | 
cost? 

4. At $6 a barrel for flour, wh&Vpart of a barrel : 
will $2£ buy! 

Beduce the dividend to an improper fraction. How I 
many times, or what part of a time, is the price, $6, j 
contained in the cost, $^ ? Ans. f . 

5. If 7 bushels of wheat cost $81, what will 1 ; 
bushel cost ? v Ans. $1£. 

6*. If 7 yards of cloth cost $30£, what will 1 yard j 
cost ? 



When the dividend is greater than the divisor, divide 
the whole number of the dividend first; then divide the 
remainder 1 thus, 7 in 301, 4 times and 2| remains; : 

7- 42$ is how many times 8 ? how many times 4 ? j 
How many times 16 ? How many times 32 ? 

8. 17+ is how many times 2 ? how many times 3 ? 
4! 5? Answers, 8f; 5f; 4f; 3f. 

9. 10H is uow many times 2 ? 3 ? 4 ? 5 ? 

Answers, 5ft; Sfr; fcfr; 2^? 
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section x. 

1. If 5 yards of calico cost $£, what wiB.l yard i 
I cost! 

$£=$^5 and £ of sft-is -jfV- -4«*; ^hrV' 
Hence we have two ways to divide a fraction by a 
whole number. 

A un'iilmiimiiiii i nii r - r ........ *—..». »-■»*■*• ««■■■■ .-■■«■ ^ 
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I. — Divide the numerator by the whole number 
when it can be done without a remainder, and under 
the quotient place the denominator ; otherwise, 
| II. — Multiply the denominator by the whole num- 
\ ber, and over the product place the numerator* 
\ If the divisor and the numerator contain a com* 
\ mon factor, cancel that factor ; thus, 
t 2. Divide f by 16. 8 is a factor of 8 and 16. 
Then i ~ 1 6=$+ 2 =^. Ans. 

3. Divide f by 4* Ans. -ft. 

4. Divide -f£ by 5; by 20; by 30; by 40; by 
64 ; by 65. Answers.^, -fa, -ft, - 5 \, -jj^ -rfr. 

5. If 6 lbs. of coffee cost $ $ of a dollar, what is 
the prioe^er lb. ? Ans. -fa of a dollar. 

6. If 10 lbs. of lead cost \ of a dollar, what is the 
price per lb. ? Ans. ^ofa dollar. 

7. If ££ of an acre produce 29 bushels of wheat, 
what part of an acre will produce 1 bushel ? 

Ans, liMr of an acre. 

8. If ff- of an acre produce 28 bushels, how 
much land will produce 1 bushel ? 

Ans. t^t of an acre, 

9. Divide 5-r-f by ll. v Ans. t%. 
Thus : 5+f =-ff : «-=- 1 1 =-ft. 

10. How many times 7 is f£? or rather, since 7 is 
greater than %i > what part of 7 is ■££■ ) Ans. -jft-. 

11. How many times 11 is 8£? 

12. What part of 13 is contained in 7f ? 

13. What part of 8 is 9 J ? 1 J ? 

14. What part of .21 is 7-^ ? 

15. How many times 28 is 16£? 

16. How many times 16 is 33$? 

17. How many times 11 is l7f I 

18. What part of 3 is 51 ? 2f? 
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19. 511$ is how many times 3 ? 4 ? 5 ? 1 f 11 ? 
Answers. 192£; 144f ; 115£; 82.}; 52£? 

20. If 7 yards of cloth cost $-rV, how many cents 
wiiri yard cost? Ans. 12f cents. 

21. If 9 bushels of wheat are worth SOf bushels of 
oats, how many bushels of oats are worth 1 bushel of 
wheat? 

22. If a steamboat goes 12 miles while a train of 
cars goes 25}, how far does the train go while the 
steamboat goes 1 mile ? Ans. 2 -J- miles. 

23. If 25 J tons of hay grow on 16 acres, how 
much hay grows on 1 acre ? Ans. 1-rV tons. 

24. If $165$ are paid for 25 barrels of flour, what 
is the price per barrel ? Ans. $6-r%, or $6.62f . 

25. If $3f are paid for 15 oranges, -what part of * 
dollar is the price of 1 orange ? Ans. -g^. 

26. If a man pays a tax of $&$ on $500, how 
much is such tax on 1 dollar ? Ans. &riHhr* 
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SECTION XL 

1. How many times can a measure containing f of 

a gallon, be filled from 5 gallons of oil ? 

Solution. — As many times as • the fraotion J is con- 
tained in 5. Reducing the 5 gallons to fourths, they 
make 5 times 4, 20 fourths, 8 fourths are contained \ 
in 20 fourths, as many times as 3 gallons are contained 
in 20 gallons, which is 6| times. Ans. Therefore, 5-f- \ 

<• IS Oj. 

2. If one load of wood is £ of a cord, what part of 
a load is 1 cord ? 



lcord=}, and 
Therefore 1-s-f = J . 



4 

r 



3 — A. 



■8=1. Ans. 
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3. How much is 1-f-f? l~f; i-rt=8-r4=f. 

4. How much is 1-rf ? l-r£ ? 

5. How much is l-7-4iM 1-r+f. 
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6. Iff is contained in 1, i times, haw many times 
is it contained in 5 ? 

Solution.— ~6 limes as many times as it is in 1. 5 times 
J=^=6f, which agrees with question 1. 



i 



7. How many times is J contained in \ ? . 

Solution, — J is contained in f, f as many times as f 
is contained in 1 : that is 4 of I times=ff . Therefore 

When the denominator of a fraction is written over 
the numerator the fraction is inverted. Hence, to di- 
vide by a fraction, 

Invert the divisor \ and proceed crs in multiplication. 

1* his rule will apply also to a whole number ; thus, 
8. Divide i by 4. 4 =+ ; and 1 ~ 4 =£ 

Therefore £4-4=-£xi=-ft. Ans. 

9. Divide 8J by 6*. 8i=-^; 6£=-^. Y-r¥"r- 
¥XA=tt=lA, by cancelling^. 

Reduce mixed numbers to improper fractions, and 
cancel as in multiplication of fractions. 

10. 15£ is how many times 3^-2 

Ans. *£ or 4£ times, 

11. 8^ is how many times 15-J- ? Ans. -fa times. 

12. -f of f of 6 is bow many times •£■ of 5 ? or f is 
what part of i of 5 f 

The questions — how many times x and, what part of 
both mean the same ; except that the first form seems 
to imply more than 1, and the second less, but the solu- \ 
tion must prove which is correct in each example. 
*§of Joffxf oU=f. Ans, If. 

Invert every factor of the divisor. 

Proof. § of J of f =§ of J of f ; for each is equal to 3. 
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13. How man j times -J is f? How many times 

;! 14. Divide £ by f. f by f 

15. How many times f is 2£? 
2£ is how many times 3£ ? 
16.. How many times f is 2-J- ? " 
2-j- is how many times If? 

17. How many times £ of f is -ft? 
-ft- is how many times 2-ft ? 

18. If $£■ buy a bushel of rye,- what part of a bushel 
will $£ buy ? If the question were how many bushels 
will $f buy, the pupil would perceive that he must 
see how many times f is in J, and that is the ques- 
tion now. Ans* -ft- bushel. 

If If will buy -ft- of a bushel of rye ; what is the 
L price of 1 bushel ? Ans. ♦£. 

19. At If per yard, how much cloth can you buy 
i for $2f . 

20. If 4-J- yards of cloth cost $2-f what is the price 
I per yard ? 

21. f is \ of what number t f is •£$ of what num- 
ber? 

22. $ is -f- of £ of what number ? 
$ is If times. £ of what number! 

23. i is f of what number I ' * 
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SECTION XIL 



1. H is twice what number ? 

2. 2 is 3 times what number ? 

3. 2-f is 4 times what number ? % 

4. 3 is 4 J times what number ? • • 



l 
I 

■ i 

- > 

' 
1 
I 



120 FRACTIONS. 



5» 3§> ia oj times what number f 

Answer/ to the Jive : •§. 



;: 
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Solution to the last, 3|= J ; 6 }=■¥-• 

■£ is - 3 r l - times a number? 

What is 1 time, once that number ? 
As many times as -V~ must be taken to make 1,'so 
many times \ must be taken to make that number. 
-^ in 1, 3*j- times, ^ times J, or T 4 r of £=§. -4w*. 

6. -f is once what number ? 

7. !•§• is twice what number ? 

8. \\ is 2^- times what number f 

9. If » 3 times what number ? 

10. 2 is &$■ times what number ? 

11. 2$ is 4 times what number ? 

12. 2-f- is 4£ times what number ? 
Same answer to 6, 7, 8, 9, 10, 11, 12. 

13. How many times -J is -if- ? 
\ is how many times in 1 ? -J times. In •} ? <| 

of \ times. Ans. «f£. 

14. How many times f is -ft-? 
16. How many times f is -ft ? 

16. How many times -ft is f & 

1 7. How many times f is *rV ? 

18. How many times £ is 2$ ? 

19. £Ibw many times 1-J- is 2 J ? 

20. How many times 1J. is 2£ ? 

21. How many times 2f is 3£ ? 

10. A obtained 48 bushels of corn from an acre of 
ground, which was but £ as much as B obtained ; how 
much did B obtain ? 

11. B obtained 60 bushels of corn from an acre ; A 
obtained but £ as much : how much did A obtain ? 

12. If J>y success in trade, 1 dollar becomes $l£, 
what sum would become 1 100 1 



y P»» M ** »» »»MI»»»—— «»»•»» » »»»» % > » W%»»0»»*^*%%— *< i»H»< <» MW i < » 



!! 

TRACTIONS. 121 

• • • ■ ■ 



13. If 5 yards of cloth cost $7, how much cloth 
;i can you buy for $1 ? 

14. If 100 pounds of flour cost $3£, how much j 
; flour can you buy for $1 ? . 

15. Paying $| per bushel for potatoes, how many 
j; bushels can you buy for $1 ? 

16. James being asked bis age, said that 8£ years 
was § of i of his age ; how old was he ? 

Ans. 21£ years. 



-*«•-♦- 
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SEGTION XIII. 

Reasoning by equations or equalities, is more exten- 
sive in its applications than any other method. It de- 
pends on the principle that it equal quantities are 
equally increased or diminished, the results are equal, 

1. If 7£ yards of cloth cost $8£, what is the price 
per yard ? ' 

. Cost of -^ yards =- 9 / dollars. 

Price of 1 yard = how many dollars? 

Now, what multiplier, multiplied into V- yards, will 

make 1 yard ? T *U Then the same multiplier into -^ 

dollars will give the answer, to put in the place of the 

question how many dollars ? $y x ^ =$ £= $lf . Ans. 

2. If James earns $32£ while Peter earns $13, how 
much will Peter earn while James earns $1 ? 



:: 

I 
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Time of J. earning -^=time. of P. earning 13. 
Thne of J. earning 1 = time of P. earning how much? 
Time of J. earning l=time of P. earning 13 x 7 a 5 . 

Ans. ||. 

3. If 59-J- yards of cloth cost $29f, how many 
yards will $31^ buy? 

11 
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Ooet of aji yardss=*|* dollars. 
Cost of how many yards=±f* dollars. 
As many times as $ L \- is contained in $ 1 J 1 , so many 
times is ^ contained in the required number of yards. 
Therefore *}* x ifi x rr T = i i 1 = 62 i y ard8 - ^- 
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SECTION XIV. 
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A fraction may be charged to an equivalent frac- 
tion having a given denominator by multiplying both 
terms by. the number of times that its denominator is 
contained in the new denominator ; as, 

1. % is how many 4ths ? 2 in 4, 2 times. 
Therefore £=f, by multiplying both terms by 2. 

2. f =how many 8ths ? 12ths? 20ths*' 

An*. *=# of |=f=f of | = *=♦ of i=«. 

3. f =how many 40ths« 24ths? 32ds? - 

4. In f are how many 14ths? 28ths? 35ths? 

5. In £ is there -a whole number of 12ths? 14thsf 
laths? 18thsS 24ths? 28ths? 30ths? 40ths? 

6. Change $• and -f to the same denominator 
(3X5=) 15. 

\ =-H. ; f =^. Ans. +fr and *. 
The same denominator belonging to different frac- 
tions is called a common denominator. To find a 
common denominator, % seek for the least number that 
contains each of the different denominators without a 
remainder. 

7. Reduce £, $> and |, to a common denominator* 

Ans. -ft, At tV 

8. Reduce f , £, and -ft- to a c. d. Ans. -ft-, -ft-, -ft-. 

9. In -ft- and £ are how many 24ths-? 
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The reducing of fractions to a common denominator, 
is to prepare them for addition and subtraction; for 
then only are the numerators fractional units of the 
same magnitude. 



SECTION XV. 

1. Peter has $£, sod James $$•; how much money 
have they both ? 

2. How much is § and \ ? The sum is neither £ 
nor \\ but £=-f, and f+f =&. Ans. 

So also, f—- f =-J, the difference of the fractions. 
Therefore, to add or subtract fractions, 
Reduce to a common denominator; then add or 
subtract the numerators. 

3. How many oranges are there in £, -J"» $> an d A 
of an orange ? Ans. 2. 

4. How much is -ft less than $ ? -ft more than £ ? 

5. If you should borrow $f , and pay but £ of the 
debt, how much would remain unpaid ? 

Ana* $hft-, or -ft. 

6. A laborer worked % of the forenoon, *nd -J- of 
the afternoon ; what part of the day did he work ? 

Ans. nfir. 

I. What is the sum off and f ? | and $ ? 

8. Find the sum and difference of f and $•. 

9. What is the difference of jti and J ? 

10. What is the sum of f and f ? -J- and $ 1 

II. Add and subtract $ and £ ? 

12. What is the sum of £ , f , and tV ? 
IS. What is the sum of H and 5$ ? 

2f + 5f = 1 -ff =8i. -Aw. 
-4<ta Ifc w&ofe numbers, jmd the fractions, separ 
raiely. 
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14. Add 2J, 5£,*nd 6|? .4rw. 14f. 

15. What is the difference of 6 £ and 2f ! 

Since -f cannot be taken from -f-, add -f to the ■$-, 
then take £ from the sum ■*§* and carry 1 to 2 ; 8 
from 5, 2. 

16. How much is £+-??£—$. 

17. How much is *+f ? f *-* ? 

18. How much is -f+f -Hy? 

19. How much is f^-ftr— jftr? 

20. Howrauchis 5£ + 8f? 

21. Add 6 -t+5+f. 

22. From 8-} take 7f . 

23. From 1 take f. From 2 take £ . 

24. How much is 1-f? 1— -ft ? 2— f ? 

25. How much is 8— 2^? 5 — H« 6— 2£? 

26. How much is 12|— 7£? 12£— 2£ ? 

27. -J of the students in a school study arithmetic ; 
-J- geography ; and the rest, grammar ; what part, of 
them study grammar? If there are 20 that study 
grammar, how many students are in the school \ 20 
is -J- of what number ? • 

28. § of a certain army was killed, f fled, and the 
remainder, 2600 men, fled ; how many men were in 
the army ? An*. 14400. 

29. An orchard consists of £ of its number of peach 
trees, •£• cherry trees, 57 plum trees, and 209 apple 
trees ; how many trees in the orchard ? 

209+57 is t^ of what number ? Ans. 570. 
80. A market woman sold £ of her oranges at 4 cents 
a piece ; f of them at 3 cents ; and the remainder, 
consisting of 18 oranges, at 2 cents \ how much did 
she receive for the whole ? Ans* $4.36. 
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CHAPTER YIL 



, COMPOUND NUMBERS. 

SECTION I. 

; 

Simple numbers express things ©f the same de- 
nomination; as, 3 men, 10 books. L }\ 

Numbers which express different denominations, as, 
the divisions of money, weight, measure, &c., are com- 
pound numbers; as, 5 shiHingSyfl pence ; 1 days, 12 
: hours, <fec 

* * * 

TABLES OF WEIGHTS AND MEASURES. 

FEDERAL MOJHBT. THE CpRREHTOT OF THE 
UNITED STATES. 



' 



10 milk, (m.) make. 1 cent, ct. 

10 cents . . . . 1 dime, . d. 

10 dimes . . . 1 dollar, doll, or $. 

10 dollars . . . 1 eagle, IS. 



ENGLISH OR STERXTtfO MONEY. 



i 

« 



4 farthings, (jr. or far.) , make 1 penny, d. 

12 pence . 1 shilling, s. 

20 shillings ...... 1 pound, £ or /. 

21 shillings 1 guinea. 

11* 
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TROT WEIGHT. « 

24 grains, (gr) make 1 pennyweight, jratf. or rfw*. 

.20 pennyweights . 1 ounce, oz. 

12 ounces ... 1 pound, lb. 

AYOIADUFOIS WEIGHT. 

16 drams, (dr.) . make 1 ounce, oz. 

16 ounces . . ... I pound, lb. 

25 pouuds . . . . 1 quarter, qr. 

4 quarters, or 100 lbs. 1 hundred weight, ewt. 
20 hundred weight, or * 
2000 pounds 



!» 

! 

i 
- 



weigtt, or ) 



1 ton, 



T. 



apothecaries' weight. 

20 grams (gr.) make 1 scruple. *c or 3. 

3 scruples . . . 1 dram, dr. or 3 . 

8 drams ... 1 ounce, oaf. w § . 

)£ oances . . , 1 pound, lb. 

LONG MBASUEE. 






1 • 
1 

1 



12 inches (in.) make . 

3 feet ..... 

5^ yards or 16£ fcet . 

40 rods. . 4 . . . 

furlongs or 320 rods 

miles 

geographical miles , ) 
or 6D£ statute miles, J 

degrees . . . ." 



8 

3 

60 



360 



1 foot, . . . ft. 

1 yard, . . . yd. 

1 rod or pole r. or p. 

1 furlong, . fur. 

1 . mile, . . . m. 

1 league, . . I. 

1 degree, deg. or ° 

the circumference of 
the earth. 
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CLOTH MEASURE. 

2J inches, (en.) make t nail. na. 
4 nails .... 1 quarter of a yard, yr. 

4 quarters ... 1 yard, yd. 

3 quarters ... I Flemish Ell, It E- 

5 quarters ... 1 English Ell, E,E. 

6 quarters ... 1 French Ell, " Fr> E. 



; 



8QUASE MEAflURB. 

144 sq. inches, (sq. in.) make 1 sq. foot, sq.ft. 

9 sq. feet 1 sq. yard, sq. yd. 

30i sq. yards. • . • . 1 «q. pole, sq. r. or p. 

272} sq. feet 1 sq. rod or pole. 

40 sq. rods or poles* . . 1 rood. JR. 

4 roods 1 .acre, A- 

640 acres. ..... 1 sq. mile, S. M. 

CUBIC MEASURE. » 

1728 cubic inches (eu. in.) make 1 cubic foot, cu.ft. 

27 cubic feet 1 cubic yard, cu.yd. 

40 feet . 1 ton T. 

16 cubic feet ..... 1 cord foot, e.ft. 

8 cord feet or ) . , n 

12Scubicfeet };•••!«* C. 

BEER MEASURE. 

2 pints, (pts.) make 1 quart, qt. 

4 quarts 1 gallon, gal. 

36 gallons . . . . . i 1 barrel, bbl. or bar. 

1£ barrels, or 54 gallons *. 1 hogshead, hhd. 



: 



»^»%»»%^<» <M > « »» ^ i« |% »%%l» < |i»%W<>^»»i<>i*«»<W><»»<W»»*»W*t>*»»4»»»*»fc»»»»»h< W 



128 



TABUBfl OF WSIGHT8 AND MEASURES. 



DRY MEASURE. 



2 pints, (pt.) 

8 quarts . t . . 
4 pecks .... 
8 bushels . . . 
32. bushels, or 4 qrs. 



make 



1 quart, qt. 

1 peck, pk. 

1 bushel, bu. 

1 quarter, qu. 

I chaldron, ch. 



:: 



^4 gallon, dry measure, contains 268.8 cubic inches! 

Grain is generally sold by weight. By the laws of 
New York state, 60 pounds of wheat, 56 of rye or 
Indian corn, 48 of barley or 82 pounds of oats=l 
bushel. 



WINE MEASURE. 



4 gills, (gi.) make 
2 pints 
4 quarts . 
Sl£ gallons . 
63 gallons • 
2 hogsheads 
2 pipes 



1 pint, pt 

1 quart, qt. 

1 gallon, gaL 

1 barrel, bar. 
1 hogshead, hhd. 

1 pipe, pL 
I ton, 



TIME. 



60 seconds, (sec.) make 1 minute, 

60 minutes .:.... 1 hour, 

24 hours 1 day, 

1 days 1 week, 

4 weeks . . 1 month, 

12 calendar months, or J - . ., - 

865 days 6 hours } / J cml ^- *' 

In computing iaterestpve say, 30 days make 1 
month, 12 .months 1 year. 



mm. 

hr. 

d. 

wk. 

MO, 
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The following lines express the number of days in 
each month : 

Thirty days have September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February alone, 
To which we twenty-eight assign, 
Till leap year gives it twenty-nine* 

TABLE OF THE NAMES OF THE MONTHS AND TJEDB 
' NUMBER OF DATS IN EACH* 

1st month 



2d 

3d 

4th 

5th 

6th 

7th 

8th 

9th 

10th 

11th 

12th 



u 



u. 



u 



January • . 
February , 
March . . . 
April . • , 
May . . . , 
June. . . . 
Jury. . . . 
August . « 
September 
October . . 
November 30 
December. 31 



31 

28 (leap yr. 29.) 

31 

30 

31 

30 

31 

31 

30 

31 



NEW YORK SHILLINGS AND FENCE IN FEDERAL MONEY. 



6 pence = 6£ cents. 
1 shilling=12| 
1*. Qd. =18f 

=25 

=31* 

=37^ 

=43} 

=60 



6rf. 



2*. 
2*. 
3t. 
3*. 6d. 



u 
■it 
u 

41 

u 



is. 6d.= 56i cents. 

U = 62* 

5*. 6cJ.= 68f 

0*. = ?fi 

6*. 0rf.= 81± 

Is, = eii 

Is. 6<J.= 93f 



4*. 



8*. 



= M0 



a 
a 
u 
a 
u 
u 
u 
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MISCELLANEOUS TABLE. 



1 



* 

I 



2 units . 
2 dozen . 

12 gross . 

20 units . 

56 pounds 
100 pounds 
200 pounds 
196 pounds 

24 sheets of paper 

20 quires . 




make 1 dozen. 
1 gross. 
1 great gross. 
1 score. 

1 firkin of butter. 
1 quintal of fish. 
1 barrel of pork, beef or fish. 
1 barrel of flour. 
1 quire. 
1 ream. 



A sheet folded in 2 leaves forms a folio. 



H 
U 
it 
U 

u 



u 
u 
u 
a 
u 



4 

8 

12 

16 

18 



u 
a 



t« 



u 
u 
u 
u 
u 



quarto, or 4to. 
octavo, or 8vo. 
duodecimo,12mo. 
16mo. 
18mo. ' 



An aliquot part of a given number is a number 
contained in that given number a whole number of 
times. 

TABLE OF ALIQUOT PARTS. 



Parts of £1. 
10ft = -J- 
6ft Sd. = i 
5ft = | 
4ft = i 
3ft 4<*.= J 
2*. 6rf.= i 
lft 8rf.=tV 
1ft =Vff 



Cents. Parts of $1. 
60 =r i 
33*= i 
25 == £ 
20 = i 
16|» i 
12*= i 

6±=tV 
6 =A 



Parte of 1 shilling. 
6<*. = * 
4* = i 
Zd< = * 
2d. s | 

* 1<*. =* 



1 
1 

i 1 
i' 
i' 

» 

; 

> 

r 
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IN NKW ENGLAND. 

4«J- pence = 6£ cents, 

9 pence = 12J " 

1*. 6d. =..... 25 * 

3*. = 50 " 

6s. = 100 iL 
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SECTION II. 



REDUCTION. 
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1. In 4-rV pounds how many 16tbsf 
4X16=64; 74X7=71. .Arts. 71 sixteenths. 

But,16ths of a pound, are ounces, because 16oz.= 
1 lb. Therefore, the method of reducing a whole or 
mixed number to an improper fraction, is also the 
method for reducing any denominate number to a 
lower denomination. 

2. In £2 4s. 6d. how many pence ? 

Solution.— £2 4s.=44s. 44s. 6d.=534d. Ans. 

3. In 534 pence how many pounds, and shillings. 

Solution.— ^34a.=^-s.=a44^s.=44s. 6d. 
44s.=±f£. 2£. 4s. Ans. £2 4s. «d. 

This last example is like reducing an improper frac- 
tion to a whole or mixed number. 

Reduction is. the process of changing numbers from 
one denomination to another, without altering their 
value; as, 6 shillings=6X 12=72 pence=72X*= 
288 farthings. 288 ferthings= 288— 4=72 pence = 
72-1-12=6 shillings. Reduction from a higher to a 
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lower denomination is called Reduction Descending, 
and is performed by multiplication. Reducing from 
a lower to a higher denomination is Reduction As- 
cending, performed by division. 

4. In £8 12s. how many shillings! 
In 172 shillings, how many pounds? 

5. In71bs. 5oz. av., how'many ounces ? 
In 117 ounces, how many pounds, av. 

6. In 15 cwt. 20lb., how many pounds? 
In 1 5201b. how many hundred weight ? 

7. In 3 tons, 7 cwt., how many hundred weight? 
In 67 cwt, how many tons \ 

8. 9 rods, "10 feet, how many feet? 
In 158£ feet, how many rods ? 

9. In 25 yds., 2 ft., how many feet ? 
In 77 feet, how many yards ? 

10. How many shillings are there in 4d*, 6d., and 
7d. ? Ans. Is. 5d. 

11. How many shillings in 10d., 8d., and 5d. ? 

12. Sow many shillings will 3 pounds of butter 
cost at Is. 5d. a pound? 3 times 5 penes is l5d.= 
Is. 3d. ? 3 times 5s. is 15s. to which add Is., found in 
15d., making 16s. Ans 16s. 3d. 

13. What is the cost of 1 pound of butter at Is. 
6d^ 1 pound of cheese at 9d., and 1 pound of raisins 
at lid. ? 

14. What cost 4 yards of ribbon at is, 8d. a 
yard? * 

15. What cost 3lb. of beef at lOd. a pound, and 
2lb. of ham at Is. a pound ? 

16. What cost 8 yards of cotton cloth at lOd. a 
yard? . 

17. How many shillings cost 12£lb. of cheese, at 
7d. a pound ? 84d. + 3£d.=show many shillings?. 
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Or thus, 121b. at 7d.=71b. at 12d.=7s ; and |lb. at 
7d.=3|d. ^ n $. 7s 3£d. 

18. How many pounds in 12oz. 13oz. and lib. 
6oz.? Ans. 21b. 15oz. 

19. Add, 8, 7, 5, 12, 10, and 14 ounces. 
Thus; 8 + 7 +5= lib. 4oz.; 4 + 12== lib., making 

21b.; 10 + 14= lib. 8qz. Ans. Sib. 8oz. 

20. How many pounds in, 5, 6, 14, 9, 12, 8, and 
7 ounces ? Partial results, llb.,9oz. ; 21b., 2oz ; 31b. 
6oz. Ans. 3lb. 6oz. 

21. How much U 3s. 4<L, 2s. 6d., and 5s. 7d. ?• 

22. How many gallons in 3, 2, 1, 2 and 3 quarts ? 

23. If you buy, at different times, 1 gallon 2 quarts ; 

2 gallon 1 quart ; 3 quarts, and 4 gallons 2 quarts of 
molasses, how much is there of the whole? 

24. How many gallons of oil in 3 qtrarts 1 pint ; 

3 quarts, 2 quarts, 1 pint, and 2 quarts ? 

25. How much wine in 6 bottler, containing 1-J- j 
pint each ? 



—♦ 



SECTION III. 






1. In New York currency, how many cents are 
there, in 6 pence? Is.? Is. 6d. ? 2s.? 2s. 6d.? 3s:? ; 
3s. 6d. ? 4s. ? 4s. 6d. ? 5s. ? 5s. 6d. ? 6s. ? t5s. 6d. ? 7s. ? 
7s. 6d? 8s? 

2. How many dollars in 8*. ? 12*.? Ids.? 20s..? » 
24s.? 32&? 36s. ? 40s.? j 

Many merchants in New York keep their prices in ; 
shillings and pence ; while they estimate the cost in l 
Federal Money. 

3. What cost-B straw hats at 5s. eaeh ? 

Ans. 10s.==$1.25. 
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4. What.cost 8 yards of cloth at 5s. a yard. Arts. $5. 

5. What cost 2£ yarda of edging at 2s. ? 

" \i " u at 5s. 

and 1% yards of silk at 9s. 

Ans. $3.03. 

6. What cost 1 yard of Jean, at Is. 6d. ; 9 yards of 
calico at 1b. Cd. ; 6 yards of cambric at Is. 4d. ; and 
2^ yards of ribbon at Is. f v Ans. $3.1 8§. 

I. What cost 5 yards of linen at 3s. ; 1 yard of 
calico at Is. 5d. r and 3 yards of linen at 2s. 3d. ? 

Ans. $2.90 nearly. 

8. What cost 6 yards of cloth at Is. 9d. ; 6 yards 
at Is. 6d. ; 5$ yards at Is. ; and 5 yards at 0d. ? 

Ans. $3.59. 

9. What cost 3 lbs. of yarn at Is. 9d. ; l£ yard of 
calico at Is. 6d, ; £ lb. tea at 5s. ; and £ lb. at 3s. 6d. f 

Ans. Us. 9d.=$1.47. 

10. What cost 1 broom at Is. 6d. ; £ lb. tea at 3s. ; 
and 9 yards of calico at Is. 3d. ? 

Ans. 14s. 8d.=$1.78. 

II. What cost 1 gallon of molasses at 4s. ; -J- lb. of 
cassia at 2s. 6d. ; and 2 lbs. of sugar at Is. Id. ? 

Ans. 7s. 5d.=$0.93 nearly. 

12. What eost 5 yards of ticking at Is. 3d. ; £ yard 
of flannel at 3s. 4d. ; and 2 yards of muslin at Is. 9d. f 

Ans. Us. 5d.:= $1.42, nearly. 

13. What coat 1 lbs. of veal at 6d. ; 4 lbs. of cheese 
at 9d. ; and 2 lbs. of butter at Is. 8d. ? Ans. $1.23. 

14. What cost 3 yards of calico at Is. 6d. ; 10 
yards of sheeting at Is, 3d. ; and 6 spools of thread 
at 4d. ? Ans. $2.37£. 

15. What cost 5 lbs. of raisins at 9d. ; 3 lbs. of figs 
at Is. 4d. ; and 1 lbs. of sugar at 8d. ? Ans. $1.55. 
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j CHAPTER Vni. 

APPLICATIONS. 

SECTION L 

GAIN A^D LOSS. 

1. If a merchant buys cheese at 7 cents a pound, 
how much does he gain or lose on 1 pound if he sells 
it at 8 cents! at 6 eentsf at 5 cents? 9 cents? 4 
cents? 10c3nta? 11 cents? 

2. If a man buys cheese at 7 cents a pound, his 
I gain or loss will be how many times the cost, or what 
" part of the cost, if he sells it at 8 cents ? Ans. Gain +• 

What, if he sells it at 6 cents ? Ans. Loss -f . What, 
if he sells it at 9 cents ? 5 cents ? 10 cents ? 4 cents? 
11 cents? Ans. to the last two, Loss f. Gain -f. 

The answei's in tMs last case show the bate of gam 
or loss. For convenience it is called the £atio. It 
is equal to the gain or loss divided by the cost, and 
< shows how much is gained or lost on $1. Thus, 
| 3. If a man buys 1 dollar's worth (or any other 
| amount) of cheese at 7 cents a pound, how much does 
he gain or lose on $1, in selling it at 8 cents? 6 
cents? 5 cents? 10 cents? 4 cents? 11 cents? 
Ans. Gain. $}. Loss $+, <fec., as in example 2. 
4. If a man buys cheese at 7 oenfe a pound, how 
| many times, or what part of the cost, does he receive 
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for it in selling it at 8 cents? Arts. l-^ or-f. At 6 
cents? Ans. 1— f, or f . 

At 9 cents? 10 cents? 5 cents? 4 cents? 11 cents? 
i Ans.*; -V; ♦; *; V- 

These last answers show the amount of $1 in each 
case. 

The amount o/$l is equal to the avails divided by 
; the cost. It is equal to 1, increased by the ratio of 
gain, or 1 diminished by the ratio of loss. 

5. A man bought a hogshead of sugar for $45, and 
sold it for $50 ; what was the ratio of gain, or gain 
on $1 ? 

First find the gain or loss bjr subtraction. 

Ans. $^V, or $$-. 

6. A merchant bought broad doth at $2.25 a yard, 
afid sold it at $3 ; what was the gain on $1 ? 

Reduce the $3 to 300 cents, because -the other sum 
is (225) cents. 
r 300-225=75. ^rV=*£ =* =f 

Ans. $£, or $0.33£. 

7. A merchant bought doth at $3 a yard, but it 
became damaged, and he sold it at $2.25 ; what was 
the loss on $1 ? 

•£fr=-rifV=£. Ans. $J, or $0.25. 

8. A village which last year contained 2000 inbab- 
: itauts, this year contains 2150 ; what is the ratio of 

; increase for the year ? Ans. ^. That is> 3 persons 
have been added to every 40. 

. 9. if the village contained 2150 persons last year, 

aDjd only 2000 this year, what is the ratio of de- 

; crease? Ans. A- 

1Q. A market woman commenced by buying $1.50 

worth of fruit, and in 6 days she increased her money 

to $6 ; what was the ratio of gain for the 6 days? 

T J "'"^' J "'""~rTi'fcT j >ri ro J fc"fc J i'>">'> im rriYmTi fti'nim i tmii-M.M i % m i » i m j 
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Ans. 3. That is, the gain was, 3 times the original : 

stock. 

; 1 1 . In the last example, what was the amount of 
<! $1 ? Ans.%. That- is, the avails were equal to 4 
; times the .stock. 

12. A man, valuing his house *t $2050, pays $25 

;' a year to insure it against fire; what is the ratio of j 
' insurance ? Ans. -f^. 

In how many years would the insurance equal the 
value of the house ? 

13. A man borrowed $105, and at the end of a 
year paid $113 to discharge the debt; what ratio of 

: interest did he pay ? Ans. *r»?- How much on $1 ? 

Ans. $0.07£f. 

The number of cents interest on $1 for 1 year is 

•; called the rate per cent., because it is the same as. the 

number of dollars on $100 for the same time. When 

the denominator of the ratio is 100, the numerator is 

the rate per cent. 

14. A roan paid $28.80 interest on $360 for a 
year ; what was the rate per cent. I 4 Ans t 8. 

The ratio is &, which is reduced to Tchr by joining 
0s to both terms, making -sVW* then dividing both 
by 25. 

1 5. If the population of a town increases from 2600 
| to 2795 in 1 year, what is the rate per cent, of in- 
crease? 



i: i^~IL Ans H 

2600—ioo -atw.^*. 

16. A farmer stored 840 bushels of potatoes in au- 

i tumn, but in spring he had only 480 bushels ; what 

; | was the ratio of loss ? Ans. $ . 



12* 






* I 



»» » »%»» » » »» »i» w i »i**»iM»ww»Mitm>»%tiW»>wi»w*<»i>»*iiw«M**' 



• I 



138 



GAIN AWD LOSS. 



SECTION II. 

When the ratio of gam or loss is given, to find the 
whole gain or loss, on a given sum or quantity, the solu- 
tion only requires multiplication. For the gain on 2, is 
twice as much as Dhe gain 1 ; on 3, 3 times as much ; 
on £, \ as much, &o. So also the amount of 2, is twice 
as much as the amount of 1 ; that of £, £ as much, Ac 

To find the amount^ first find the gain, then add it. 

1. A merchant paid $1.12, $1.60, and $1.80 per 
yard for cloths; at what prices shall he sell them 
respectively* that his gain may be £ ; or 25 per. cent, f 

Am. $1.40 ; $2, and $2.25. 

2. For cloths which cost $1.14, $1.77, and $2.07 
i per yard) what shall be the retail prices, to gain £ or 

33£ per cent, ? Ans. $152 ; $2.36 ; $2.7&. 

3. A man borrowed $125.62, and at the end of 1 
year paid -rfhr or f per cent, for the use of it : bow 
much was the interest? $125.62;= 12562 cents. To 
multiply by tItf, multiply by 7, and divide by 100 
by cutting off 2 figures. This gives 

879-flfa cents=;$8.793. Ans. 

4. What k the interest of $56.12 for 1 year at 7 
per cent, and what is the amount ? 

Ans. $8,928; $60,048. 

5. What is the interest, and what the amount of 
$75.25, for 1 year at 6 per cent. ? 

Ann. $4.515 ; $79,765. 

6. At 7 per cent for 1 year, what is the interest of 
$7? $7£? $8? $8£? $10? $15?- $17? $35? 

7. At 6 per cent, fur 1 year, what is the interest of 
$6? 7£? $9? $91? $18i? $47? $65? $78? 

8. At 8 per cent, for 1 year, what is the interest of \ 
$6? $7£? $8±? $9? $9i? $11£? $12? $12*? 
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SECTION IIL 

tO COMFtTTE INTEREST FOR TSARS, M0KTH8, 

AND DAYS. 



When the interest of any sum is found for 1 year, we 

: say that for 2 years it will be twice ; for 8 years, 3 

! times as much ; &c. ; for half a year, £ ; for 1 month's 

j j- l 5 ; for 2 months, -^ ; &c. ; for 1 day^ ^ of a month, 

interest, or ^ of a year's interest; for 2 days,-^ ; &c. 

As, if 12 months =1 year, and 80 days=l month, 360 

days=l year. 

1. If the interest on a certain sum for 1 year is 
i $40.08, how much is it for 1 month ? 2 months ? 6 

months-? Ans. $3.34; $6.68; $20.04. 

2. If one year's interest is $6. 84, how much is it for 
1 month ? 3 months ? 7 months ? 1 1 months ? 

Ans. $0.57 ; $1.71 ; $3.99 ; $6.27. 

3. If one year's interest is $3.36, how much is it for 
: 3 years, 5 months? Ans. $11.48. 

Find it for 3 years, then for 1 month, then for 5 
; months. 

Otherwise thus, 3y., 5mo.=41mo.= A ^ years. 
Then, $3.36 X +£=$11.48 by cancelling 12. 

4. If one year's interest is $10.80, how much is it 
for 5 months, 23 days? 5 mo.= 150d. 150+23=173 
days=-J£t y«ar, $10.80X+Jf =3X 173 cents, by can- 

| cellation=519. Ans. $5.19. 

5. If one year's interest is $14.40, how much is it 
for 4 months, 1 day ? Ans. $4.84. 

6. What is the interest of $57.12 for 1 year, 7 
i| months, at 7 per cent. ? Int. for ly. =$8.998 ; lmo.= 
; $0,333 ; 7mo.=$2.332 ? Ans. $6.33. 

7. What is the interest of $36.75 for 3 years, at 7 
percent:? Ans. $7,717. 
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8. What is the interest of $39.77 for 9 months at } 
6 per cent. ? Arts. $1.79 nearly. j 

9. What is the interest of $58.72 for 5 y. 5 mo. j 
5 d. at 7 per cent. ? Arts. $22.32. j 

4 « » t 
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1. What number multiplied into 3X4 will produce 
12? 24? 36? 1? |? £? 

; Ana, 1. 2. 3. -fa. A- Vr- 

2. Whatis 12-M2? 24-M2? 36-J-12? 1 — 12? 
^-12? i-rl2? 

3. What multiplied into $ of f will produce \ ? 
1? 2? i? 

4. What multiplied into f will produce tV ? -J-J ? 

«t*u 

5. What multiplied into* 2-J- will produce 1 ? 2 ? 
3?i?i?J? 

6. Whatis 1-T--J? 2-r-f ? 3-rf ? 

!X*f 2Xf ? 3Xf ? | 

7. What&iXf ? iX*? fXf? 

8. What multiplier multiplied into $ will produce 
1?2?3?4?5?6?7?8? 

i 9_ What multiplied into £ will produce > 

JfaiA multiplier is -fc of the multiplicand. 

10. What multiplied into 2f will produce 
If? 2? 2£? 2£? 3i? 6? 

Arts, f . f. +f 1. If. 2i. 

11. What multiplied into 3f will produce 
3f? 2? 4f? ll£? 2£? 4*? 

Ans. 1^. if. f|. sf f 1*. 
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12. What multiplied into -J- of If will produce 

fl At 5? 1? 

Awl £ . -ft. 4f f . 

13. A man being asked how many sheep he had, 
said that § of their number increased by 24 would 

: make If times the number ; what was the number 
of sheep ? 

£No.+24=ll No.* Take f No. from each. 
24= | No. 
24 is £ of what number ? Am. 33. 
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SECTION V. 

1. Bought -} of a yard of cloth for 6 shillings ; what 
would be the price of a yard at that rate ? 

§ yard costs 6 shillings ; 

1 yard costs how many shillings ? 
As many times as # of a yard is contained in 1 yard, 
so many times 6 shillings must be the priee, how many 
shillings? Bnt f is in 1, f times. Therefore, 

| of 6 shillings =9 shillings. Ans. 

2. Bought -J of a hundred weight of cocoa for $11 ; 
what would 1 hundred weight cost at that rate ? 

3. If f of a pound of cassia cost 18 cents, what is 
the price per pound ? 

4. If -ft of a pound of starch cost 5 cents, what is 
the price per pound ? 

5. If-| of a hundred weight of sugar cost $6, what 
is the price of 1 hundred weight f 

6. Peter has 72 cents, which k \ as much money 
as John has ; how much has John ? 

7. If a boat«ails 7 miles in £ of an hour, how far < 
does it sail in 1 hour ? 
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8. f of the number of scholars in a certain school 
is 54 ; how many are in the school ? 

9. A man having sold i and £ of his flock, had 60 
sheep left ; how many had he at first f 

10. 14 is i of what number I 

11. 21 is f of what number! 

12. 16 is £ of what number ? 

13. 16 is -fr of what number? 

14. 17 is +$ of what number? 

15. 18 is +f of what number ? 
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SECTION VI. 

If | of a yard of cloth costs 10 shillings, what will 
■§■ of a yard cost ? Ans. 9 shillings. 

| of a yard costs 10 shillings ; 
| of a yard costs how much ? 
As many times as § of a yard is contained in § of a 
yard, so many times 10 shillings will answer the ques-" 
tion. . 

Therefore j x ? of 10 shillings=9 shillings by cancella- 
tion. 

Or,\6 shillings -7- f= cost of 1 yard, which x|=cost 
of § yards. 

2. If $ of a barrel of flour costs a certain sum, what 
part of the same sum is $ of a barrel worth ? 

3. If a certain keg will hold f of a barrel, what 
part of the same keg will contain f of a barrel ! 

i barrel =1 keg ; 

f barrel=how many kegs ? 

4. If -H" of a certain keg is equal to -f of a barrel, 
what part of a barrel will the keg contain ? 
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| f$ keg=f barrel ; 

1 keg=how much ? Am. f . 

5. If -f of an Acre of land .cost $4, what costs •£ of 
; an acre f what costs 1 acre ? 3 acres ? 

6. If £ of a ton of hay costs $10, what is the price 
I per ton ? 

I. If f of the distance that James walked is 9 miles, 
; ; how far did he walk f 

8. 2f is J of what number ? Ans. 3-}. 

0. 2f is If times what number ? Ans. If. 

10. 3f is If times what number? 

II. 3£ is 2f times what number f 

12. 2f is If times what number ? 

13. 2f is 1-fr times what number? 

14. 1-ft times If is what number? 



1 
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QUESTIONS SOLVED BY ANALYSIS: 

I 

Observe that, in most questions for solution, one 
number is of the same name or kind with the answer, 
and the inquiry is, how many times that number, or 
what part of that number or quantity, is required to an- 
swer the question ; as, 

1. If 7 horses consume 3 tons of hay in 6 weeks, 
how many tons will 12 horses consume in 8 weeks ? 

Here 3 tons of hay is the term to be increased or 
diminished ; how many times ? . 

12 horses require -^ as muoh as 7 horses \ 
11 weeks require V as much as 6 weeks. Therefore 
\f- of 3 tons = hay for 12 horses for 6 weeks; and 
■y- of ^ of 8 tons = hay for 12 horses for 11 weeks. 
Cancel 6 and obtain. -y= 9f tons. Answer. 
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2. If a staff 4 feet high caste a shadow 7 feet long 
on level ground, how high is the steeple whose shadow 
at the sanae time measures 198 feet? 

Solution. — How many times longer is the shadow of 
the steeple than that of the staff? ^K Then it must 
j he as -S^ 1 times higher than the staff. Am. 113J feet. 

! 3. If 30 men can do a piece of work in 20 days, 

I how many men can do the same in 8 days ? 
, The less days, the more men. How many times the 
men for 20 days, are required for 8 days? -*/ times. 

Am. 75 men. 

4. If 50 galfons of water in 1 hour fall into a cis- 
tern containing 230 gallons, and 85 gallons run out 
each hour, in what time will the cistern be filled ? 

How many gallons is the gain in 1 hour? 15 gallons. 
15 is what part of 230 gallons ? ^ 5 s ff , or A. Then ^ 
filled in 1 hour; once filled in how many hours? 

Ans. 15 J hours. 

5. A and B leave the* same place, and travel the 
: same road. A goes o days before B, 20 miles a day ; 

B follows, going 25 miles a day. In what time and 
distance will he overtake A ? 

Solution.— A gets 100 miles the start. 

If B gain* 25-20=5 miles in 1 day, in what time , 
will he gain the 100 miles ? An*. — . Then how far 
will he go in that number of days ? Am. 500 miles. 

6. If A can do a certain work in 3 days, and B in 
4 days, in how many days can they do it together ? 

Solution.— What part will A do in 1 day ? B in 1 
day? A and B in 1 day? Ans. J-f-Ji^. If ^ i s done 
in 1 day, in what time is 1 done ? Ans. If days. 

1. If A can do a work in 4 days, and B in 5 days, 
in what time can they both do it ? 
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8. If A can do a work in 3 days, B in 4, and in 
5 days, in what time can the three do it ? 

Ana. l^f days. 

9. A farmer being asked how many sheep he had, 
said, a If I had half as many, £ as many, and £ a 
sheep, in addition to my flock, I should hare 50." 
How many had he ? 

Solution.—- Taking | from 50, leaves 49|=i£. 
Then *£ is 1 and £ and £ times what number ? 

An*. 27. 
10; If when wheat is $1.10 a bushel, rye is 77 
cents, what should be the price of rye when wheat is 
$1.50 cents 1 Ana. $1.05, 

1 1. If 7 men eat 56 lbs. of bread in 16 days, how 
maay pouuds will 21 men eat in 6 days ? 

Ana. 63 lbs. 
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1. A gentleman paid a certain sum for a village 
lot, built a house which cost 2£ times as much, and a : 
fence which cost $50. The whole expense was $50 \ 
less than 3f times the cost of the lot. How much \ 
was its cost ? 



i 
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Solution — Add $50 to the expense, and the result is, 

The whole cost=3J times that of the lot. 
Then, once a number-|-2£ times the same+100=3f ! 
times the same number. 
Now take away 3£ times the number, and there is 






left 100=1 the number. 



Ana. $400. 



2. A man has a horse, a harness worth i as much 
as the horse, and a wagon worth $70. The three are 
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worth $50 less than twice the value of the horse. 
How much is the horse worth? Ans. $150. 

3. A farmer being asked how many cows. he had, 
said, " If I should buy half >as many, and one third as 
many as I now have, and then sell 2-J- cows, I should 
have 25 left." How many had he ? 

Solution. — 'If he should not sell the 2|> he would 
have how many ? 27-J-=(l +£+£) times what num- 
ber? , Ans. 15. 

4. i and -J- of a certain number make $ of a unit 
more than -J- of the number ; what is the number ? 

5* f and i of a certain number make If units less 
than £ of the number ; what is the number ? 

6. \ and + of a number make $ of a unit more 
than $ of the number ; what is the number ? 

Answer to the last three, 12. 

7. Buying a hat, coat, and cloak, the hat cost $4 ; 
the coat as much as the. hat and half of the cloak ; 
and the cloak as much as the hat and coat : what 
was the whole cost I Ans. $32. 

8. Peter and John bought a bushel of apples, for 
which Peter paid 20 cents, and John 25 cents ; what 
pari of the apples should each have ? 

Ablution. — 80+25=45 cents = whole cost; therefore 
Peter should have f $, and John f f . If they sold the 
apples for 90 cents, tow many cents should each have?- 

IJ^J- \ of 90 cents=40 cents, Peter's share; 50 
cents, John's. 

9. A and B built a wall together. A worked 7 
days, and B 5 days: They received $30 for the job; 
how mnch of the money belongs to each ? 

Ans. A, $17.50 ; B, $12.50, 

10. A had 3 cows pastured for 4 weeks ; B had 2 
cows pastured for 5 weeks in the same field; They 
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: both paid $8.80 cents. How much should each 
pay? 

A bad 3 x 4=12 weeks ; B had 2 x 5= 10 weeks' pas- 
; taring. Sum=22 weeks, A=Jf ; B=|£; or, A= r 6 r , 
B= 1 ^-. #n*. A $4.80 ; B $4. 

11. A, B. and C did a piece of work, in which A 
I worked 10 days, B 12, and C 18. They received 
, $50 : how much of it belongs to each ? 

Ana. A $12.50 ; B $15 ; C $22.50. 

12. A and B bought a span of horse*, for which A 

S* aid $100, and B $131. They sold the horses for 
1264. How much of the money is A's?. Ans. $114f. 

13. A, B, and C built 80 rods of wall,.for which 
they received $176. A built 20 rods,. B 26^, and G 
35. How much should each receive ? 

Ans. A $44 ; B 55 ; O $77. ! 

14. If A's labor k worth $1.50, ancVB's $1 a day, 1 
and they together do a job in 20 days, for which they 
are paid $60, how much shall each receive ? 

Am. A $36 ; B $24. 

15. A sent 3 men for 10 days, at $1.50 a day ; B, 
2 -men for 12 days, at $1.25 a day each, to do a job, 
for which they received $100. What is each one's 
share! Ans. A's $60 ; B's $40. 
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HERB REVIEW SECTION XIII. — P. 121. 



1. If 5$ yards of cloth cost $3£, what costs 1 
; yard f Am. -ft of V dollars. 

If 1 yard cost -fto/^ dollars, what cost 3-f yards f 
Am. ^of^rof^ dollars, or, 2-^- dollars. 
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2. If 2f yards, cost $4J, what costs •£ of a yard ? 

Ans. Sl-jftf. 

3. How many yards of cloth tbat is 3 quarters 
wide, are equal to 50 yards, 5 quarters wide? 

Ans. 83£ yards. 
it 4. How many feet in length of a pile of wood 4 
feet wide, and 6 feet high, will fill a wood-house 20 
! feet wide, 12 feet high, and 40 feet long $ 

Ans. 400 feet. 

5. How many pages of a book having 42 lines on 
each page, and 48 letters in each line, are equal to 
160 pages having 34 lines on each page, and 42 
letters in each line? Ans. 113£. 

6. Peter and John run a race, in which Peter 
gains 3 rods in running 11 rods ; how far must he run 
to gain 7 rods ? . 

As many times as 3 rods of gain art contained in 
7 rods of gain, so many times 11 rods must be con- 
tained. in the answer, • 

iXll=-^=25i rods. Ans. 

7. A ship sailing 10 miles an hour, is 6 miles 
ahead of a steamer moving 15 miles an hour ; how 
far .must the steamer go to overtake the »hip ! 

Ans. 18 miles. 

8. Suppose a fox that runs 130 rods a minute, 
has 40 rods the start of a dog that can run 160 rods 
a minute ; how long and how fer must the dog pur- 
sue the fox, to overtake him ? 

Ans. 2 13 J rods, in l£ minutes. 

9. A cistern containing 200 gallons, is fed by a 
pipe which lets in 4 gallons of water in 5 minutes, 
and has a" faucet which will let out 6 gallons in 7 
minutes. If when the cistern is full, the faucet is 
opened, in Vhat time will the cistern be emptied ; and 
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how much water will be poufed in, and how much 
drawn out in that time ? t 
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Solution. — 5 gallon drawn, and J gallon let in per 
: minute. 

% — J:= X gallon net loss in 1 minute. 
- : ioO-r-j^, or, 100 x 85 —number of minutes. 

■ Ans. 58 hours 20 minutes. 

;! | o/ 3500=2800 ^Z^tm let in. ■ 
j; $ <?/3500=3000 gallons drawn out 
\ 8000—2800=200 gallons, contents of the cistern. 

10. A merchant bought cloth at the rate of $4 for 
i 5 yards, and sold it at the rate of $6 for 7 yards, and 

gained $200. How many yards were there ? 
j I 1 1. A merchant bpught 3500 yards of cloth, at the 
rate of $4 for 5 yards, and gained $200 in the sale of 
it. How much per yard did he receive for it ? 

Ans. $$. 
12. A can do a certain work in 5 days ; B can do 
the same in 4 days; in how many days can they do 
it together ? 

Solution. — A does J, B J in 1 day, j+ j=2* ^ one Mt 
both in 1 day. Then, 

-£# of the job requires 1 day ; 
1 job requires how many days t 
As many as the number of times that ■£$ is contained 
; in 1, so many tim.es 1 day will answer the question. 

Ans. - 3 ^=2f days. 

\\r 13. If A can do a certain work in 8 days, B in 4 

\\ days, and C in 5 days, in how many days, can the 

j three do it ? Ans. 1-J-f- days. 

14. If A, B, and C can do a ceftain work in 1-J-f- 

days, and A can do it in 3 days, and B in 4 days, in 

how many days can C do it alone ? 

They all do it in %$ days, which is £-$ of it in 1 
\ day, 4-J — J- — J=r-J^=-j-» wAw?A Q does in 1 day. - 
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15. When after 1 o'clock is the minute hand of a 
itch, exactly with the hour hand ? 

Ans. At 1^ hour, or, 1 h. 5-ft-min. J 

16. If a staff 4 feet high, casts a shadow 6^- feet 
ag, how high ia the steeple which casts a shadow * \ 
t9£ feet at the same time ? Ans. 92- feet. 

17. If 30£ yards of cloth cost $27,50, what will ii 
) pieces cost, each piece containing 30 J yards * 

18. How many foils of paper, 2 feet wide, and 9 \ 
irds long, will cover the sides and end* of a room 24 
3t long, 18 feet wide, and 9 feet high ? 

This solution is reduced to (42X2X9)-r(2X9X 
i. Cancel 2X9X-3. Ans. 14 pieces. 

19. How many'shingles, each covering a surface 4 
ches by 6, will cover both sides of a roof 40 feet- 
ng, having the rafters 24 feet long ? Ans. 11520. 

20. If 37£lb. of sugar cost 28 1 J cents, what will 
b.cost? 1 01b. ? 501b.? 

Ans. 7 J cents; 75 cents; 375 cents. 

21. If 9f tons- of coal cost $50$, what is the price 
it ton I the cost of 20 tons 1 Ans. $6£ ; $130. 

, > 

, +^+ 

SECTION X. 



1. What part of £1 is 12s. 6d. ? 

SOLUTION. 



0X2=12 
5X4=20 



6d.=£s. .! 

J-JE. Ans. 

Divide the least denomination by such divisor as 
'ill reduce it to the next greater ; add the quotient 
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{ (fractiou) to that next greater ; divide this mixed 
| number by suck diviior as will reduce it to the next 
j higher, and so on y to the denomination required. 
J 2. In £$, how many shillings, pence, &c. ? 

8 w £i = £5-T-8=l0.0s.-r-8=12s. I 

5 ' 20 and 4s.=48d. rem. 48d.-f-8=6d. 

{ Ans. 12s. 6d. That is, Reduce the 

{ 100(123. 6d. numerator to tlie next lower denom- \ 

2£ ination, and divide by the denom- ' 

4 inatbr. If there* is a remainder, 

1 2 reduce it to the next lower denom- \ 

43 ination, and divide as before. 

3. 4 oz. 16 pwt. is what part of 1 lb. Troy ? 
What is the value of £ lb. Troy ? 

4. 3 w. 1 d. 9 lu 36 min. is what part of a month 
of 4 weeks ? 

Id £ mo., how many days, hours, and minutes ? 

5. Reduce 2 R. 26$ sq. r. to the fraction of an acre. 
In § of an acre, how many roods and rods! 

6. Reduce 5s, 6d. New York currency to the frac- 
tion of a dollar. 

In -H of a dollar, how many shillings and pence ? 
V. Reduce 2 mo. 10 d. to the fraction of a year. 
In -ft- of a year, how many months and days ! 

8. Reduce 1 foot 2 in. to the fraction «f a yard. 
In tV yd., how many feet and inches ? 

9. If 2 roods 16 rods of land cost $80, what wifrf 
of an acre cost ? 

If f of an acre cost $100, what wiM 2 roods 15 
rods eostl 

1Q.. If 6d. New York, is equal to 4£d. New Eng- 
land, what » the value in New England of 7s. New 
York? 

I l n.i mji,ijiaii>»f i ~j iTr»<i-r^~~~~ r •■ -----«----- ■ ■-.■-—■■■ ■ ■»■■ ...... ■ ^ 
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If 58. 3d. New England is equal* to 7s. New York, 
what is the value in New York of 4£d. New England ? j 

11. If a merchant buys calico in New York at 8d. * 
a yard, at what price must he sell it m Vermont, to j 
make a pro6t equal to £ of the cost ? Ans. 7£d. j 

12. If James is 12 years old, and f of his ago is i 
equal to $ of John's age, how oM is John ? } 

Ans. 15 years. j 

13. A man being asked how many sheep he had, j 
said that he had .them in two pastures ; in one pas- ; 
ture he had 25 ; and that $ of their number was } 
equal to -J- of the, number in the other pasture : how } 
many sheep had he ? Ans. 40. ♦ 

14. It is required to put 15 gals. 3 qts. of wine into » 
jugs containing 1 qt. 2 qts., and 1 gai. 3 qts. 1 pt. J 
each ; using au equal number of each kind. How j 
many of each are required ? Ans. 6. j 

15. B is twice as old as A ;^ is 2£ times as old # 
as both A and B ; and the sum of their three ages is j 
84 years : what is the age of each ? j 

Ans. A8j B 16 ; C 60 years. | 

16. If A earns $2 a day, B $1.7o, and C $1.50, in j 
how many days will the three together earn $34,125 ? j 

Ans. 6£ days. 

17. Four ftraa are such that A's contains 4 acres, 
as many times 4B B's contains 5 acres, C'& 6, and D's 
7 acres, and the four farms contain 660 acres ; how 
teeny acres are there in each ! 

Ans. 120, 150, 180, and 210 acres. 

18. If 8 forses eat 15 bushels of oats in 3 days, 
how many bushels will 16 horses eat in 9 daysf 

16 horses will eat (*f) twice as mttch as 8 horses, 
and 9 days will require (•$) 3 times as much as 3 
days. 15X^X1=90 bushels. Ans. 
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19. If 5 men build 54 rods of wall in days, work- { 
;1 ing 8 hours a day, how many rods will 7 men build \ 
\\ in 20 days, working 10 hours a day ? } 

^ns. 210 rods. | 
![ 20. If 5 men build 54 rods of wall in 9 days, 
:| working 8 hours a day, how many hours a day must 
:! 7 men work to build 210 rods in 20 davs? 

.Arcs. 10 hours. J 

21. If 7 men build 210 rods of wall in 20 days, j 
; working 10 hours a day, in how many days will 5 ? 
; men build 54 rods, working 8 hours a day ? \ 

Ans. 9 days. { 
Let the pupil make four more similar changes in { 
question \§th. 

22. If 65 men earn $5£31.25 in 73 days, how 
much will 37 men earn in 97 days? j 

Am. $4486.25. j 

23. If the interest of $100 for 12 months, is $7, j 
what is the interest of $225 for 20 months I * 

Ans. $26.25. 

24. If S-J yards of cloth cost $4, what will 8$ yards 
cost? Ans. $10.50. 

: ; 25. If 2-J bushels of wheat cost $3£, what will 6f 
bushels cost I * Ans. $8.80. 

26. A man owing •§• of a vessel, sold f of his share J 

for $1000 ; what was the vessel worth \ Ans. $1875. I 

I 27. A has a sum of money which being increased j 

! by its i and £, amounts to $396 ; and & of A's money 

! is equal to -§- of B's ; how much has B j 

j ' ^Ans. $540. 

28. A, B, and *C, have $330 ; B's money is equal 

to \\ A's ; and C has $50 more ihanB ; how much 

has A % Ans. $80. 

f Solution.~3Z0 — 50=280, the number of dollars which 
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they would ali have, if O had no more them JR. In 1 
that casq, &* <*>nd y s would be equal to 2xlJ -4**=| .] 
A' 8. Now as often as A has 1, the other two have |, and ; 
all hate If or •?. Then 280 w \ of what number? ' 

^Tis. -? of 280=80. I: 

29. D, E, and F, have $420 ; E's money is equal I; 
to If D's ; and F has $80 more than E ; how much j 
has D ? Ans. $100. 

30. Three piece3 of cloth contain 95 yard* ; the ' 
first piece is $ of the second, and the third contains 20 
yards less than the second ; how many yards iu each 
piece ? Ans. 35, 40, 20. 

31. Divide 197, into four parts such that the second 
part shall be 5 greater than the first; the third 7 
greater than the second ; and the fourth 8 greater 

i than the third ? . , 

Solution. — Set aside all the inequalities by which each 
j greater exceeds the least ; which are 

5 for the second =5. 

7 more than 6 for the third =12. 



8 more than 12 for t?wfourth=z20. 
The sum of which =37. ! 

197— 37=160; 160—4=40, the least part '■• 

Ans. 40, 45, 52, 60. 

; 



; 

32. Two pieces of cloth contain 75 yards ; and one 
piece is 1 yards longer than the other ; what is the 
length of each ? 

33. Three pieces of cloth contain 92 yards; the 
second piece is 5 yards longer than the first ; and the 
third is 7 yards longer than the second ; what is /he j 
length of each ? Ans. 26, 30, 37 yarck 



THE END. 
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BLANCHARD'S ARITHMETICS.! 



The Subscribers have recently published j 

THEORETICAL & PRACTICAL ARITHMETIC, ! 



* 



ORLANDO BLANCHAKD, A. M. j 

yO&XBRLT TM.OTXB&OU. OK MATHEMATICS IN ONCiDA CONFURKVCK " J 
SEMINARY, AND FAIRFIELD ACADEMY. I 

12 mo. Half-bound. Retail Price, 38 ceuts. j 

Axgo, the same work with j 

A SUPPLEMENT, I 

CONTAINING DEMONSTRATIONS OF THE HIGHER PRINCIPLES j 
AND PEOPEBTIES OF NUMBERS, MENSURATION, PHILO- J 
SOPHIOAL AND OffRONOLOGICAL PROBLEMS. 

\%mo. Sheep, Retail Price, 62i cents. 



The former book is intended for Common Schools, and the 
latter for High Schools, and .are designated as the Common j 
School and High School Arithmetics. j 

The High School Arithmetic is not a different work from J 
the Common School Arithmetic, but ts a continuation of it ; J 
the two books are printed with the same plates, except that i 
the Supplement is not contained in the Common % School j 
Edition. j 

This arrangement gives the advanced student facilities j 
for studying "Higher Arithmetic," without repeating his j 
course of recitations through all the elementary principles, j. 
One peculiarity of the work is, that to abbreviate and aim- ! 
plify the demonstrations, the author has, in- the advanced . 
portions of the work, used Signs and Symbols, as in the 
;[ Notation of Algebra. Experience of many years, inteach- 
;i ing Arithmetic and Algebra, has convinced him, that so 
: ; intimate is the connection of those twe sciences, that a 
thorough knowledge of the former is not attainable without 
; some knowledge of the latter.. 



: 
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|! 2 RECOMMENDATIONS; 



(> 



Our reasonings cm all the higher principles of arithmetic 

are, in their nature, algebraic ; no less so when we express 

I the terms employed, by cumbrous words and phrases, than 

> when we avail ourselves of the short hand which algebra 

furnishes. 

,i ■ 

Tbe Publishers, in offering these Boots to the public, are 
; confident that they are superior in many respects to any 
j; other works on the same subject now in use. From the 
;; many notices of these works from teachers and others who ♦ 
; have examined ^them, we present the following j 

j; From Wm. ff. Allen, L.L.D., President of Qirard College. \ 

In a letter to the Author, dated Feb. H, 1853, President \ 
\ ; Allen says : — t 

*•! have examined your High School Arithmetic with 5 
'<[ much interest, and am pleased with the simplicity and j 
; clearness of its methods. I consider it a valuable addition { 
; to our means of instruction in the important branch of which { 
I it treats. WM..H. ALLEN." \ 

I 

; From O. P. Williams, Principal of the Union School, 

Little Falls, N. Y. 

Messrs. Crandall <fc Moseley, — 

Gents :— Blanchard's Arithmetic has been used nearly a 
| year in the Sehool under my charge, and, during that time, 
| has been studied by more than one hundred different pupils, 
j,\ from eight to sixteen years of age, with the most gratifying 
j | result None of them, not even the younger classes, have 
;; experienced any difficulty in readily comprehending and 
!| applying the rules, and formulas in Percentage, whue the 
; examples are sufficiently intellectual, without being severe 
;! or repulsive. The work possesses' excellencies not to be 
! found in any other book in use. Yours truly, 

;! , O.P. WILUAM& 

I Little Falls, Oct, 15, 1853. 
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From F. H. Weld* Principal of Utiea Free Academy. . 

« 
Mr. O. Blajichaeiv— ' 

Sir, — About one year since, your High School Arithmetic 
was introduced as a text-book into the Utica Free Academy. 
At the present time we have over one hundred pupils 
using . the work. It gives me great pleasure to say, that 
it answers* our highest expectations, and we can with great 



confidence recommend its extensive use in our schools. 



t 



Utica. Oct. 5, 1853, 



Yours truly, 



F.H. WELD. 



I From Richard Fills, Professor of Mathematics in Oneida 
i Conference Seminary. 

\ I have used the High School Arithmetic of Prof. Orlando 
Blanchard, of Cazenovia, as a text-book thus far during the 
present term. I am prepared to say that, as a whole, I 
consider it equal to any work on that subject, for the pur- 
pose of instruction in Higher Schools. The subjects of Per- 
centage, the extraction of the Cube Root, the Properties of 
Numbers, and the Tests of Divisibility, are made clear and 
interesting. RICHARD ELLIS. 

Cazenovia, Feb. 19, 1853, 
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From the Committee on Text-books for the Union School, 

Canastota, 

Messrs. Crandall <fc Moseley,— 

Gwrs :— We have examined and adopted in our School, 
Prof. Orlando Blanchard's Arithmetic published by you. It 
is, in our opinion, a work of superior merit The arrange- 
ment of the subjects, the simple yet conclusive demonstra- 
tions, the truly practical and business-like problems which 
follow* the examples under each rule, afford to the student 
facilities whieh cannot fail, under competent instruction, to 
make him a practical arithmetician. We are convinced of 
its superiority, as an elementary treatise, to any now in 
use. 

CHARLES A. SPENCER,. L. FOWLER, 
W. STICKNEY, F. T. DRAKE. 
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RSOOMMBNBATTOK8. 

Hasxwxcx, Oct. 17, 1868. 
I intend to introduce Blanchard's Arithmetic into my 
School, and also to do what I can to hare it introduced into 
the District Schools, in this and the adjoining Districts. I 
consider it to be far in advance of any other work jfcat I 
have examined, in presenting the principles of Arithmetic in 
a more concise and clear form, and in adapting the demon- 
strations to the capacity of any scholar who is old enough 
to commence the study. The use that is made of Algebra 
in this work, I like much, and the author's manner of prov- 
ing the " Testa- of Divisibility," is the best thai I have seen ; 
and I would make the same remark of his method of treat- 
ing the Cube Root. GEO. P. PROCTOR. 



Warner vxlie, Oct. IT, 1858* 
The Faculty of the Empire Union Seminary have exam- 
ined Blanchard's High School Arithmetic, and are so well 
convinced of its merits, that we have adopted it as the text 
book on that branch of science in this Institution. 

H. BURCHARD, Principal. 



: 



Oazesovia, Dec. 8, 1852. 
I have examined Professor 0. Blanchard's ** High School 
Arithmetic," and consider it the very best introduction to 
the Higher Mathematics that I have seen. 

JOHN W. ARMSTRONG, 
Professor of Experimental Science. 



From Rev. Joseph K King, A. 3f. t Principal of Fort Plain 
Seminary, ana Female Collegiate Institute. Late Princi- 
pal of the Collegiate Institute, at Netcbury, Vt. 

Prof. Blanchard*— - 

Pear Sir, — For higher classes those designing to -teach, 
and also as a preparation for the study of* the Higher 
Mathematics, I know of nothing equal to your High School 
Arithmetic. We shall take great pleasure in introducing it 
at Fort Plain Seminary. Respectfully yours, 

JOSEPH E. KING. 

Newburt, Vt., Oct. 29, 1858. 
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RBOOMMSNDATION0. 5 

From Professors Jackson and White, of the Oneida Confer- 
ence Seminary, Gazenovia, N. Y. 

From actual experience in the recitation room, it affords. 
Us pleasure to offer our testimony to the superior merit of 
Blancnard's Arithmetic. The book seems to possess the rare 
quality of being destitute of every tiling that can be called 
lumber ; and yet there is much original matter, much origi- 
nal reasoning, and, what is of more value than all questions 
about originality, in an elementary treatise, there is a per- 
spicuity, a unity of method prevailing in all its parts, that 
renders it 'more than any book we have seen, peculiarly- 
adapted to instruction. GEO. JACKSON. 

AARON WHITE. 



From the Teachers of Mathematics in Fairfield Academy, 

Having used Blanchard's Arithmetic as a Text-book, we 
are prepared to give it a high place amoog the books on 
that important branch of Mathematics. It is alike adapted 
to the wants of the student and the man of business. In it 
the " Theoretical and Practical" are most happily united. 
The inductive process, adopted by the author, leads the pu- 
pil to a ready perception of the principles upon which the 
rules are founded, and the examples, though not tedious, 
are, we think, sufficient and well selected. The manner 
in which the author has treated the subjects of Percentage, 
Cube Root, the Progressions, and his Demonstrations of 
many interesting properties of Numbers, are a few of the 
i ; many merits of the work, which will render it acceptable to 
the advanced student. We know of no other work so well 
calculated to prepare the pupil for the study of the Higher 
Mathematics, as this. We hope to see it generally intro- 
duced into the schools of this country. 

B. BARKER, 
J. B. HOLCOMB. 
Fairfield, Sept. IT, 1853. 



On the ground of its general merits, I have introduced it 
into my scnooi, and believe it to be a work which will com- 
' mend itself to the attention of teachers. A. PHELPS. 
Caebondalk, Aug. 22, 1853. 
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R1COMJCBKDATIONS. 



t RiobBtfoo Academy, Jane *7th, 185t, 

| Blanchard's High School Arithmetic appears to .me to be 
| greatly in advance of other works on Arithmetic that have 
J yet been published. It bears internal evidence of having 
i been written by one who has had extensive experience in 
| the duties of the recitation-room, and" who knows the wonts 
j of the pupil and the teacher. The author's ample illustra- 
| tiou of the principles of Percentage, and their application to 
t all cases that can be conceived, and his complete deraonstra- 
\ tion of the best and shortest method of extracting the Cube 
j-Root, leave little to be attempted by way of improvement, 
' upon those subjects at least. I have introduced it into this 
institution,, and we shall probably make it, and the Primary 
Arithmetic by the same author, our only text-books or that 
* snbject. , T A t»»^^^« t* ?__?_. t 



J. A. BADGER, Principal 
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Morbtsville Union School, June 6, 185S. 
I have, for some months past, used Blanchard'B High 
School Arithmetic, as a text-book in this school, and pur- 
pose to use no other, because I believe it to be the nest 
arithmetic yet published, being not only, as I think, natural 
in its arrangement, but concise and explicit in its definitions, 
and rigidly exact in its demonstrations. I am particularly 
pleased with his manner of treating the Roots, and the 
Properties of Numbers. Everything in this book has its 
proof; which canuot be said of all its predecessors. 

A- H. FORT, PrincipaL 



The books are famished at reduced rates for intro- 
duction, and Teachers wishing copies for examination can 
receive them free of charge, 'and postage pre-paid, by trans- 
mitting fifteen cents in postage-stamps. 

These works are also sold at publisher's prices, wholesale 
and retail, by Lkavitt & Allen, 27 Bey Street, New York. 

CRANDALL & MOSELEY, 
Caxenovia, N. Y. 
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